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How to Use This Document

The following document serves two primary purposes. The first purpose is to document an
extensive research effort by the University of Washington on the development of a methodology
for multimodal project analysis. The document’'s second purpose is to serve as a User's Manual
for the prototype computer program that was developed through this research effort.

Chapters 1 and 2 focus on the research effort and the overall analysis methodology. Chapter 3
describes the general operation of the program. The document is then divided by transportation
mode into Chapters 4 through 12. These chapters provide background into the existing analysis
methodologies and project types as well as in-depth information of the assumptions and
calculations contained in the program. Future research work in each of these modal areas is also
discussed. Chapter 13 describes the optimization programming that selects the project lists for
funding. The document concludes in Chapter 14 with the lessons learned through this research
effort and outlines the next steps in the research effort.

The Appendices of the report provide additional background into the research effort. Volume II,
Program Code, provides the actual code contained in the program.
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Executive Summary

Introduction

The Multimodal Investment Choice Analysis (MICA) project is a Washington State Department of
Transportation (WSDOT) research project being done at the University of Washington. Launched
in 1999, MICA is a computer-based tool being developed to assist WSDOT, the Washington
State Transportation Commission, the Governor's Office and the Washington State Legislature
when making state transportation funding decisions. The function of MICA is to summarize the
multimodal budgetary choices that will result from varying funding allocation and priority
scenarios. MICA’'s methodology is based upon a combination of benefit-cost and goal
achievement analyses.

Below is a summary of the full scope of this project.
Completed Work
o Assess the state-of-the-practice in statewide multimodal investment choice procedures

o Assess the most appropriate methods for performing multimodal investment choice
analysis

e Describe in detail a proposed process for analysis

e Develop and document methods to apply multimodal investment choice analysis for
seven modal/program divisions

o Create prototype program
Future Work
e Refine modal/program division methodologies
¢ Apply the multimodal investment choice analysis methods to next biennium project lists
o Assess how well the process works
e Move the MICA program from an Access database to a web based format

e Work with modal/program divisions to collect the additional data to further refine the
analysis methodology

State-of-the-Practice

The initial project task was to survey State Departments of Transportation (DOTSs) in order to
assess the state-of-the-practice in multimodal transportation planning and to utilize as much
existing work as possible. This survey was implemented in 1999. The survey results showed that
although some states are interested in multimodal analysis, none had discovered tools they could
use to perform such analysis (2, 3). A few states reported that they were in the early stages of
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developing an analysis tool. Other states responded that they were uninterested in a multimodal
analysis tool for three primary reasons:

o State DOT deals primarily with highway projects and very few modal tradeoff
opportunities exist.

e The state governing body (such as a Transportation Commission) makes subjective
decisions based on available data.

¢ Multimodal planning responsibilities are shifted to metropolitan planning organizations.

In 2000, a NCHRP report looked extensively at the progress of multimodal planning. This report
concluded that there is considerable work being done on the analysis tools that make multimodal
tradeoffs possible but there are institutional obstacles to implementation. These institutional
obstacles include funding restrictions and fragmented departmental structures.

The results of this review indicated that MICA’s objective of developing a working program to
perform multimodal evaluation of actual Washington State projects was unique among both
current practice and research efforts in this field.

Inventory of WSDOT Analysis Methods

The next major task in the MICA project was to inventory the current analysis methods and
available data within WSDOT. The intention was for MICA to utilize existing WSDOT
methodologies as much possible, and this step provided the starting point for achieving that goal.
Additionally, the inventory of current methods provided the basis for identification of data and
analysis gaps among the individual modal divisions.

The inventory was completed for each of the program divisions that were to be included in the
initial launch of MICA. The Mode Categories included in MICA represent either actual modal
divisions within WSDOT (Ferry, Highway, Rail, Non-Motorized, and Transit) or unique project
types that may involve several modes but have similar project level analysis methods (Intelligent
Transportation Systems, Travel Demand Management).

The information found was summarized in matrix form (found in Appendix A), allowing
researchers to readily see the range of assumptions, data availability, and impact methodologies.
One overall result of this task was the realization that there was more information available than
previously thought. In addition, the matrix showed where research efforts should be focused.
Another interesting result of the matrix was the variability of the values of certain assumptions
such as discount rate and value of time.

A major benefit that emerged from this process is that it involved the WSDOT staff people in the
project from the outset. The success of MICA is highly dependent on the cooperation of the
managers and analysts within the WSDOT divisions. Additionally, ongoing collaboration with the
WSDOT divisions should help foster a more widespread acceptance of the final product.

MICA Program Structure

MICA is being developed as a database program. Ultimately the goal is to transfer the program to
a web-based format, which will ease the administration of program updates, and allow users have
uniform access to the centralized program and project lists. The program is also being developed
to be compatible with the Geographical Information System (GIS) used by WSDOT. Future
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versions of MICA will utilize this compatibility to create a graphical interface and display of
projects. The overall structure of the program is the same regardless of the computer program
platform. The program can be broken into three main components:

1. Global assumptions
2. Project level analysis
3. Scenario level analysis

These components are described in the following sections.

Global Assumptions

Global assumptions are those variables that must be the same for evaluation of all project types,
in order to ensure that projects across all modes are analyzed on an equal basis. Typical global
assumptions include discount rate, value of in-vehicle time, accident rates by mode or highway
classification, and societal costs of various types of accidents. Global assumptions such as these
are directly used at the project analysis level for estimation of the project impacts and the
calculation of cost-effectiveness measures. Any changes in the global variables results in the
recalculation of impacts for all projects, using the new values. Global variable definition also
impacts scenario level analysis, since the values of the assumptions can have significant effect
on the relative values of the measures for projects being compared.

The default values for the global assumptions are primarily based on policy decisions within the
Department of Transportation. Most values incorporated into the current version of the MICA
program have long been established at WSDOT. However, the MICA platform provides some
advantages with respect to the definition of these variables. First, since they are consistently
defined and clearly presented, users can readily view the assumptions on which analysis results
are based. Second, updates of the global assumption values can easily be adopted since once
they are changed in MICA, analyses of all projects in the database are automatically updated to
reflect those changes. Finally, while policy dictates that these global assumption values not be
changed frivolously, MICA provides a structure that lends itself to sensitivity analysis of these
variables. One can easily test how changing the value of an assumption will impact project level
and scenario level results. These impacts can be used as the basis to affect a policy change in
global variable definition, or reconfirm the validity of an established value.

Project Level Analysis

The project level analysis methodology is created around the concept of “building blocks” or
uniform measures. While the different analysis methods are unique to the project or program
type, the output from the analysis is standardized. Each project building block contains monetary
and non-monetary impact estimates, project costs, cost-effectiveness measures, and seventeen
outcome objective scores. These measures are described in the following sections.

Monetary Measures

Benefit, cost, and cost-efficiency measures are calculated for each project. Three main categories
are considered for estimation of monetary benefits. First, user operating impacts include
changes in user travel time and user costs (such as vehicle operating costs and/or user fares)
that are estimated to result from the proposed project. Second, environmental impacts include
(1) changes in vehicle emissions that are estimated to result from the proposed project, and (2)
the benefits that result from specific environmental retrofit projects that are common at WSDOT.
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This category may include additional impacts in later versions. Finally, safety impacts consist of
the increase or decrease in societal cost of accidents that is estimated to result from a proposed
project.

Monetary benefits can be either positive or negative. For example, a highway project that
increases capacity may allow vehicles to travel faster, resulting in a positive benefit of travel time
savings. However, increased traffic that results from that project will have higher emissions,
resulting in a negative value for environmental impacts. Additionally, monetary impacts may be
direct or indirect. The highway example just cited illustrates impacts that would directly result from
a proposed highway improvement. However, a common approach for modes that are alternative
to highway is to estimate the impacts on highways that would result if the alternative did not exist.
For example, an improvement to freight rail may allow freight that would otherwise be carried by
truck to be carried by rail. In addition to possible direct impacts on rail travel, the project may
indirectly benefit highways by taking trucks off of the road.

For certain modes or project types, some impacts within the building block categories are
considered negligible. In these instances the impacts are programmed to default to zero. For
other modes or project types, certain impacts could not be assumed to be negligible, but
methodologies for estimating them did not previously exist. In these cases, simplified methods or
assumptions that would yield reasonable results have been employed until more detailed
techniques can be developed (and the need for the more detailed technique is documented as a
long term analysis gap).

By employing the concepts of positive or negative impacts, direct or indirect impacts, and
negligible or significant impacts, widely varying analysis methods that are unique to each project
type result in a common set of project impact measures that make up the building block
components.

The cost categories include capital, operation and maintenance, and environmental retrofit
costs. Costs are also itemized as WSDOT costs, local or private share costs, and federal share
costs. Once the net present values of benefit and cost measures are calculated, they are used to
compute cost-efficiency measures such as benefit-cost ratio.

Non-Monetary Measures

The User Operating, Environmental, and Safety Impacts are additionally calculated in non-
monetary terms so that cumulative estimates such as total change in number of fatal accidents or
carbon monoxide emissions can be included in the scenario level analysis.

Outcome Objectives represent the seventeen outcome areas that were developed as part of the
Washington Transportation Plan (WTP) update by the WSDOT Planning Office. The WTP Policy
Framework reflects WSDOT’s move toward performance-based planning, and is presented as a
four-tiered framework. The first tier is the overall Vision that includes three subcategories:
Communities, Economic Development, and Environment. The next tier consists of Outcome
Areas that are statewide and multimodal. Service objectives make up the third tier. Each service
objective is a specified “measurable target” and is associated with a specific outcome area. The
final tier consists of Action Strategies, which are methods for reaching the particular service
objectives.

The MICA program contains Outcome Objective worksheets with questions that correspond to
the service objectives that have been identified for the seventeen Outcome Areas. Scores are
calculated for each of the seventeen areas based on the responses to the questions with possible
scores between 0 and 100, with 100 being the best score. Future research work involves
incorporating values from the project input forms and calculations to refine the outcome objective
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score and to better differentiate between projects. The Outcome Objective measures represent
the goal achievement portion of MICA. This component allows the decision-maker to identify
projects for funding that have attributes that are hard to capture in the benefit-cost analysis but
nevertheless represent WSDOT goals.

Scenario Level Analysis

Monetary and non-monetary data from the project level is standardized into its building block
components and passes to the Scenario Level Analysis portion of the program. It is the scenario
analysis function that allows for multimodal tradeoffs between different budget and priority
scenarios to be made. Although the impact estimation methodology varies between different
modes and programs, the outputs are in standardized form, allowing for cross-modal
comparisons. The Scenario Level Analysis input consists of:

e Standardized output from the building blocks of the project level analysis
o Additional user inputs required to create funding scenarios

Once project level analysis has been completed for all projects that are to be included in the
evaluation, the following steps are required to create a scenario:

The user selects the projects that should be considered for the particular scenario. Since project
level analysis is complete, building block measures based on a uniform set of global assumptions
will have been calculated for all projects on the list. The user has the additional options of
selecting projects only of a specific mode and/or from a specified geographic region. In addition
the user can further specify minimum threshold values for the building block variables. For
example, the user may only want to consider only highway projects that have positive
environmental benefits for a particular region of the state.

The user supplies a budget level. The budget may be either completely unconstrained or allotted
by region and/or by program.

The user selects prioritization categories, as well as the relative weights of the selected
categories (i.e. benefit cost ratio at 65 percent and tourism outcome objective scores at 35
percent). The user may also modify the project list to specifically include or exclude particular
projects if desired.

All of these inputs are identified in the individual scenario reports.

The user can create multiple scenarios to test budgetary tradeoffs across modes and programs.
Once multiple scenarios have been created, the program provides a mechanism by which these
scenarios can be compared. The scenario comparison allows for the user to examine the relative
consequences of varying budget levels and spending priorities. For example, by running two
scenarios with identical priorities but different budget levels the user can see what the additional
money “buys” in terms of minutes of travel time savings, vehicle emissions, and accident savings.
By utilizing the outcome objective scores, the user can prioritize spending on projects that may
not be the most cost-effective in terms of traditional benefit-cost values, but that may address a
particular WSDOT concern. By running this type of scenario against one in which benefit-cost
ratios are prioritized, the user can see the relative differences in both monetary and non-monetary
terms.

The foundation of the scenario analysis is that there is no “right” answer. Changes in priorities
yield different project lists. The idea behind MICA is that there is not one absolute list of projects
that should be funded, but instead the program is designed to provide data to aid the decision-
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makers in making tradeoff decisions. The program has the additional advantage that priority
definitions are explicitly presented along with analysis results.

Future Work

From the beginning, the MICA project has progressed with full realization that the obstacles and
analysis gaps that arise are an inherent component of multimodal analysis research. Rather than
allowing these impediments to stall the progress of the project, the philosophy behind MICA has
been to clearly identify them and move on. In the case of some analysis gaps, simplified methods
or assumptions that would yield reasonable results have been employed until more detailed
techniques can be developed.

The future research work for the MICA project are broken down into three categories;

improvements to the modal analysis, improvements to the optimization process, and general
program improvements.

Improvements to Modal Analysis

Long and short term analysis gaps have been identified and discussed in each of the modal
chapters. They have been compiled and summarized into the list below.

Ferry System
¢ Refine the use of WSF’s travel demand results.

o Determine if ferry boat emissions and accident rates are negligible. Add to calculations if
found to be significant.

e Add calculations into code to handle isolated island route calculations.
¢ Refine the modeling of trip-making behavior during long-term service disruptions.

e Investigate whether a non-linear relationship would be more appropriate for modeling the
probability of service failure of vessels and terminals based on condition ratings.

¢ Incorporate available information on freight travel.
Highway Improvements

e Addinduced demand calculations.

e Consider changes in pollution emissions.
Highway Preservation

o Work with WSDOT pavement group regarding the use of the HDM-4 program for P1
project analysis.

e Work with WSDOT structures group to incorporate output from Bridge Maintenance
System.

e Add safety component to P1 analysis if affects found to be significant.
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o Look at the affects of roughness on freight cargo and quantify freight benefit is affects
found to be significant.

¢ Consider the addition of P3 projects.

Highway Safety
e Add five additional safety project types not currently included.

e Investigate the relationship between highway improvement and highway safety projects
to determine if the separation of project types within the program is necessary.

Intelligent Transportation System

e Update the IDAS program database to reflect the regional instead of national estimates of
ITS project impacts.

e Compare the analysis results of projects analyzed in IDAS and in SCRITS and modify or
adjust as necessary so that analysis is consistent across project type.

Non-Motorized
¢ Investigate the safety impacts of shoulder improvements for rural bicycle touring.

e Obtain better localized data on the affects of improving bicycle routes on automobile
travel.

Rail

e Continued refinement of all rail project analysis methodology to reflect the planning level
of project analysis.

Transit

e Incorporate SPASM calculations directly into MICA.

e Derive regional numbers for transit impacts to improve estimation methodology.
Transportation Demand Management

o Refine CTR survey questions to better isolate travel behavior factors.

e Areawide TDM projects need to have more detailed information and the analysis

methodology improved to utilize this additional information.

Improvements to the Optimization Process

Further study on the optimization process within MICA will involve more sensitivity analysis with
larger project lists, particularly in the area of criteria weighting. As the project lists gets lengthy,
computational efficiency will become more of an issue and it may be a useful exercise to study
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the efficiency of different formulations. Theoretically, the final formulation achieved through this
research effort and discussed in the previous section does not limit the number of projects.

As mentioned earlier, it would be important to model the preferences of the decision makers
through the use of a Delphi analysis, Analytic Hierarchy Process, or Conjoint Analysis in order to
derive suitable weights for the funding scenarios under consideration. From the results of this
additional analysis, the sensitivity of the program to changes in these weights would provide
valuable insight.

Through the use of MICA by DOT officials additional functionality may be necessary to address
unforeseen issues.

General Program Improvements

Also should be noted that additional efforts will be necessary to move the program from its
prototype phase into a implemented, multi-user program. The prototype version of the program is
designed to serve two crucial purposes. The first is to test the analysis methodologies and to
ensure that the projects are being compared accurately and fairly. The second purpose is to
serve as a starting point for discussions on the user-interface of the program. During the
prototype phase it is important that the future users of the program determine what features work
well, don’'t work well, or are missing from the program so that the final version of the program
serves all potential users.

The prototype program’s architecture within the Microsoft Access software platform does not
easily lend itself to a multi-user environment. The ability for multiple users to access the program
and project lists is extremely important for a program such as MICA that has been developed to
bridge the program divisions of WSDOT. Users must be able to have access to the latest project
lists and global variable settings to ensure that equivalent analyses are being performed. The
Access platform was selected by the research team because of its widespread use and ease of
programming. The majority of the research work involved the program code and methodologies
behind project and scenario analyses which is directly transferable to other software platforms.
Future work will involve moving the program to a web-based or network database structure such
that all users have access to the same information. Most likely the user interface portion of the
program will be web-based with the data being stored on central network computers.

In addition to user interface and program architecture changes there is another area where
additional programming work will be necessary. This involves how the program deals with the
different modal divisions. Currently the program is structured to be modally discrete, that is, that
project types are associated with one particular mode. Ideally future versions of the program
would allow project types to be associated with more then one mode or for composite projects to
be created. An example would be Intelligent Transportation System projects. Instead of being a
separate mode it might be more useful for it to be associated with multiple modes such as
highway or transit projects. An example of composite projects would be a highway capacity
improvement that also involved a Transportation Demand Management component.
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Chapter 1 - Introduction

The Multimodal Investment Choice Analysis (MICA) project is a computer-based tool developed
to assist the Washington State Department of Transportation (WSDOT), the Washington State
Transportation Commission, the Governor's Office and the Washington State Legislature when
making state transportation funding decisions. The function of MICA is to summarize the
multimodal budgetary choices that will result from varying funding allocation and priority
scenarios. MICA’s methodology is based upon a combination of benefit-cost and goal
achievement analyses.

Background

The State of Washington has been grappling with transportation funding tradeoff issues for many
years. Limited available revenue for transportation projects results in two major categories of
funding competition:

1. Competition between different transportation modes

2. Competition between geographic regions within the state — particularly between urban
and rural areas

The traditional solution has been for the Legislature to allocate the transportation budget so that
all of the different modal divisions receive some share of the available funding. Then it is up to
each division to determine the specific projects that should proceed, addressing geographic
equity and based upon the actual funding they receive. However, Washington State decision
makers would prefer to be able to take a more integrated approach to these funding decisions,
which is the primary motivation behind the MICA project.

Successful development of an integrated multimodal analysis method requires that some
significant obstacles be overcome. These include:

¢ Analysis methods utilized by the different modal divisions are not consistent with each
other.

o Data needed for analysis is more readily available for some modes than for others.

e Each modal division tends to define benefits in a way that focuses on that mode’s
particular strengths. When determining measures to be applied across all modes, the
definition of what constitutes a benefit may implicitly favor some modes over others.

Even if a multimodal analysis method is developed that addresses these obstacles, the equity
issues are still quite relevant. Thus, the approach must remain flexible enough to accommodate
the political realities of the budget allocation process.

In 1990, the Capital Construction Program division of WSDOT initiated a project with University of
Washington researchers to overhaul the process they use to evaluate highway projects being
considered for funding. This project resulted in the Mobility Project Prioritization Process (MPPP).
The MPPP utilizes a spreadsheet program to evaluate the benefit-cost of highway capacity
improvements, as well as non-monetary measures that are not included in the benefit-cost
calculations. The benefit-cost analysis accounts for 65 percent of the project score with the
remaining 35 percent coming from the non-monetary criteria (Reed et al. 1995).

Though only developed for highway capacity improvement projects, the MPPP provided a starting
point for the more broad-sweeping MICA project, in that MICA incorporates the MPPP’s highway
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benefit-cost methodology. MICA also incorporates non-monetary measures into the evaluation
process through the use of outcome objective scores. Although they do share some similarities,
MICA’s outcome objectives represent a broader set of criteria than the non-monetary measures
used in the MPPP.

The MICA project was coordinated with the National Cooperative Highway Research Program
(NCHRP) Project 8-36, Task 7. The goal of the NCHRP 8-36, Task 7 project was to develop a
framework for undertaking multimodal tradeoff analysis as well as preparing several case
applications of the framework. Ideally this work would have preceded the MICA project but the
timelines of the two projects required that they proceed in parallel. Periodic updates of the MICA
project were given to the NCHRP 8-36 (7) expert panel as work on the two projects progressed.

Prior to the development of the MICA program, two major tasks were completed:

1. Conduct of a literature review and survey State Departments of Transportation to assess
the state-of-the-practice.

2. Inventory and assess the current analysis methods used by different modal divisions
within WSDOT.

The results of these tasks are summarized in the following sections.

State-of-the-Practice

In 1999, State Departments of Transportation (DOTs) were surveyed in order to assess the state-
of-the-practice in multimodal transportation planning. The survey results showed that although
some states are interested in multimodal analysis, none had discovered tools they could use to
perform such analysis (Rutherford and Shafizadeh 1999, Rutherford and Young 2000). A few
states reported that they were in the early stages of developing an analysis tool. Other states
responded that they were uninterested in a multimodal analysis tool for three primary reasons:

o State DOT deals primarily with highway projects and very few modal tradeoff
opportunities exist.

e A state governing body (such as a Transportation Commission) makes subjective
decisions based on available data.

e Multimodal planning responsibilities belong to a metropolitan planning organization
(MPO) rather than the state DOT.

In 2000, a NCHRP report prepared by Henry Peyrebrune looked extensively at the progress of
multimodal planning (Peyrebrune 2000). This report concluded that there is considerable work
being done on the analysis tools that make multimodal tradeoffs possible but there are
institutional obstacles to implementation. These institutional obstacles include funding restrictions
and fragmented departmental structures.

The results of this review indicated that MICA’s objective of developing a working program to
perform multimodal evaluation of actual Washington State projects was unique within current
practice as well as within research efforts in the field.

Inventory of Existing WSDOT Analysis Methods

Existing analysis methods and available data within each of the modal programs at WSDOT were
inventoried, with the intent that MICA would utilize existing WSDOT methodologies as much as
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possible. Additionally, the inventory of current methods provided the basis for identification of
data and analysis gaps among the individual modal divisions.

The inventory was completed for each of the program divisions that were to be included in the
initial launch of MICA. Table 1-1 summarizes these program divisions and the program types that
are included in each division. All modes and project types shown in this table were subsequently
included in the MICA program. The Mode Categories shown in the table represent either actual
modal divisions within WSDOT [Ferry, Highway, Rail, Non-Motorized, and Transit] or unique
project types that may involve several modes but have similar project level analysis methods
[Intelligent Transportation Systems (ITS), Travel Demand Management (TDM)].

The information found was summarized in matrix form, allowing researchers to readily see the
range of assumptions, data availability, and impact methodologies (See Appendix A). The matrix
illustrated wide variability in the values used for certain assumptions, such as discount rate and
value of time. This provided the starting point for determining standard values for the variables
that would need to be uniform for evaluation across modes (identified as “global variables”), as
well as providing a basis for those determinations. In addition, the matrix showed the areas in
which further research would be required to establish consistent evaluation procedures among
the different programs. Overall, however, completion of this task indicated more information
available than was originally speculated.

Completion of the inventory of WSDOT projects and procedures provided the critical foundation
needed to begin development of the MICA procedures. Namely, it allowed:

e |dentification of specific program areas and project types to be included in MICA
o |dentification of uniform project measures to be calculated across programs and modes

o Assessment of the adequacy and gaps in existing procedures to calculate uniform measures
within programs and modes

e |dentification of global variables that would need to be consistent for evaluation across
programs and modes

With this information in place, the structure of the MICA program was designed, and an integrated
series of analysis procedures were developed.

MICA Program Structure

MICA has been developed as a database program. Figure 1-1 illustrates the overall structure of
the program, which consists of three major components:

1. Project level analysis — Calculates impacts of individual projects.

2. Scenario level analysis — Calculates the combination of projects that best meets the
priorities defined by the user.

3. Scenario comparison analysis — lllustrates a side-by-side comparison of the calculated
measures of two or more scenarios.

The remainder of this chapter will provide an overview of the inputs, analyses and outputs that
are included within each of these components of the MICA program.
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Table 1-1: Summary of WSDOT Mode Categories and Project Types

Mode Category | Sub-Category Project Types Utilizes Current WSDOT
Analysis Method?
Ferry Preservation - Vessel Preservation No — Extension of current
- Terminal Preservation Life Cycle Cost Model
Construction - Vessel Construction No — Extension of WSF
- Terminal Construction Travel Demand Model
Highway Improvements - Climbing Lane Yes
- General Purpose Lane
- High Occupancy Vehicle
Lane
- Interchange
- Intersection
- Park and Ride Lot
- Two-Way Left Turn Lane
Preservation - Pavement Preservation No — Extension of existing
- Structure Preservation Pavement Management
System but requires
utilization of new HDM-4
program.
Safety - At-Grade Intersection Yes
- High Accident Intersections
- High Accident Locations
Intelligent IDAS M and -Arterial Traffic Management | No
Transportation SCRITS -Freeway Traffic

Systems (ITS)

(IDAS is a post-

processor program

to travel demand
modeling results.
SCRITS is a
sketch planning

level analysis tool.)

Management

-Advanced Public Transit

Systems

-Incident Management

Systems*

-Electronic Payment

Collection

-Railroad Grade Crossing

-Emergency Management*

- Traveler Information

Systems

-Commercial Vehicle

Operations

-Adv. Vehicle Control &

Safety Sys.*

-Support Deployments*

&*Not available with SCRITS
) Analysis)

Non-motorized

- Pedestrian Accident
Locations

- Pedestrian Risk Locations
- Urban Bicycle
Improvements

- Rural Touring Bicycle

No — Extension of current
ranking system




Multimodal Investment Choice Analysis

Chapter 1 — Introduction

Mode Category | Sub-Category Project Types Utilizes Current WSDOT
Analysis Method?
Rail - Freight car purchase No — General methodology
- Grade separation developed from Rail office
- Modal connections studies for specific
- Passenger train set improvements
purchase
- Station Improvement
- Track Improvement
Transportation - Areawide TDM Yes — Adapted from CTR
Demand - Commute Trip Reduction surveys and Areawide
Management Support reduction factors currently
(TDM) used by WSDOT
Transit STEAM -Any transit project that can No
SPASM be analyzed with STEAM"

(STEAM is a post-
processor program
to travel demand
modeling results.
SPASM is a sketch
planning level
analysis tool.)

or SPASM™.

(1) Note: The following acronyms refer to computer analysis programs: SCRITS = SCReen ITS; IDAS = ITS Deployment

Analysis System; HDM-4 = Highway Development and Management System (version 4); STEAM = Surface
Transportation Efficiency Analysis Model; and SPASM = Sketch Planning Analysis Spreadsheet Model)
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Figure 1-1: Overall MICA Structure
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Project Level Analysis

At the project analysis level, analysis methods are unique to the project or program type, but the
output from the analysis is standard. Figure 1-2 shows the general procedure that is applied to
each project that is entered into MICA.

User Program

Inputs Calculations

Project Bonefit .

Benefit e ]

Inputs —| Input Form 1 | Travel Time Program

| -User Operating Level

-Safety Output
-Environmental

Project Proiect

Cost Project Costs + R:eoji?t

Inputs —> P
Cost Efficiency

Outcome
Objective
Inputs

Objective ecfive Objective
Form able Scores

Figure 1-2: Project Level Analysis Component of MICA

While the input forms, required data, and calculations are unique for each project type, the output
(consisting of monetary measures and non-monetary measures) is uniform across all projects
within all modes and programs.

The individual project reports include the input data, value of global assumptions used, and the
resulting calculated project measures.

Monetary Measures

Benefit, cost, and cost-efficiency measures are calculated for each project. Three main categories
are considered for estimation of monetary benefits. First, user operating impacts include
changes in user travel time and user costs (such as vehicle operating costs and/or user fares)
that are estimated to result from the proposed project. Second, environmental impacts include
(1) changes in vehicle emissions that are estimated to result from the proposed project, and (2)
the benefits that result from specific environmental retrofit projects that are common at WSDOT.
This category may include additional impacts in later versions. Finally, safety impacts consist of
the increase or decrease in societal cost of accidents that is estimated to result from a proposed
project.
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Monetary benefits can be either positive or negative. For example, a project that increases
capacity may allow vehicles to travel faster, resulting in a positive benefit of travel time savings.
However, increased traffic that results from that project will produce more emissions, resulting in
a negative value for environmental impacts. Additionally, monetary impacts may be direct or
indirect. The capacity improvement example just cited illustrates impacts that would directly result
from a proposed project. However, a common approach for modes that are alternative to highway
is to estimate the impacts on highways that would result if the alternative did not exist. For
example, an improvement to freight rail may allow freight that would otherwise be carried by truck
to be carried by rail. In addition to possible direct impacts on rail travel, the project may indirectly
benefit highways by taking trucks off the road.

For certain modes or project types, some impacts within the standard categories are considered
negligible. In these instances the impacts are programmed to default to zero. For other modes or
project types, certain impacts could not be assumed to be negligible, but methodologies for
estimating them did not previously exist. In these cases, simplified methods or assumptions that
would yield reasonable results have been employed until more detailed techniques can be
developed (and the need for the more detailed technique is documented as a long term analysis

gap).

By employing the concepts of positive or negative impacts, direct or indirect impacts, and
negligible or significant impacts, widely varying analysis methods that are unique to each project
type result in a common set of project impact measures.

The cost categories include capital costs, operation and maintenance costs, terminal value
and environmental retrofit costs. Costs are also itemized as WSDOT costs, local or private
share costs, and federal share costs. Once the net present values of benefit and cost measures
are calculated, they are used to compute cost-efficiency measures such as benefit-cost ratio.

Non-Monetary Measures

The User Operating, Environmental, and Safety Impacts are additionally calculated in non-
monetary terms so that cumulative estimates such as total change in number of fatal accidents or
carbon monoxide emissions can be included in the scenario level analysis.

Outcome Objectives represent the seventeen outcome areas that were developed as part of the
Washington Transportation Plan (WTP) update by the WSDOT Planning Office. The WTP Policy
Framework reflects WSDOT’s move toward performance-based planning, and is presented as a
four-tiered framework. The first tier is the overall Vision, which includes three subcategories:
Communities, Economic Development, and Environment. The second tier consists of Outcome
Areas that are statewide and multimodal. Service objectives make up the third tier. Each service
objective specifies measurable target and is associated with a specific outcome area. The final
tier consists of Action Strategies, which are methods for reaching the particular service
objectives. Table 1-2 presents the seventeen outcome areas, as they have been categorized by
WSDOT into critical, very important, and important priority categories (WSDOT 2000).

The MICA Outcome Objective worksheets contain questions that correspond to the service
objectives for the seventeen Outcome Areas. Scores between 0 and 100 (with 100 as best) are
calculated for each of the seventeen areas based on the responses to the questions in addition to
calculated values from the impact estimation. The Outcome Objective measures represent the
goal achievement portion of MICA. This component allows decision-makers to identify projects for
funding that achieve WSDOT policy objectives, but that are difficult to monetize into traditional
benefit-cost analysis.
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Table 1-2: WSDOT Outcome Objectives — Categorized by Priority

Critical

Very Important

Important

o Safety
¢ Maintenance and Operation

e Preservation

¢ Freight Movement

e Economic Prosperity

e Congestion Relief

e Seamless Connections

¢ Increased Travel Options

o Effective Community Based
Design

¢ Special Needs Transportation
e Improved Security

¢ Collaborative Decision-Making
e Support for Tourism

e Maintain Air Quality

o Meet Water Quality Standards

eMaintain Habitat and Watershed

eMinimize Use of Resources

Scenario Level Analysis

Figure 1-3 illustrates the scenario analysis component, which determines the combination of
projects (with project level analysis completed) that best meets priorities defined by the user.
Varying sets of priorities can be analyzed by running different scenarios. Although the impact
estimation methodologies vary between different modes and programs, the standardized outputs
of project level analysis allow cross-modal evaluation.

_From User Program
Project Level Inputs Calculations Scenario
All pr_ojects to be Verify or change (;_ etv elt
considered for global assumptions Linear ==
funding Programming
Scenario
~ Project analyses Report

completed

~ Project measures
calculated

VVVVVY

Set budget levels
and allocations

Set priorities for
optimization

Figure 1-3: Scenario Analysis Component of MICA
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The Scenario Level Analysis input consists of:
e Standardized output from the project level analysis
o Additional user inputs required to create funding scenarios

Once project level analysis has been completed for all projects that are to be included in the
evaluation, the following steps are required to create a scenario:

1. The user selects the projects that should be considered for the particular scenario. Since
project level analysis is complete, uniform measures based on a consistent set of global
assumptions will have been calculated for all projects on the list. The user has the additional
options of selecting projects only of a specific mode and/or from a specified geographic
region. In addition the user can further specify minimum threshold values for the project
measures. For example, the user may only want to consider highway projects that have
positive environmental benefits, or have benefit-cost ratios greater than 1.0.

2. The user supplies a budget level. The budget may be either completely unconstrained or
allotted by region and/or by program.

3. The user selects prioritization categories, as well as the relative weights of the selected
categories (i.e. benefit cost ratio at 65 percent and tourism outcome objective scores at 35
percent). The user may also modify the project list to specifically include or exclude particular
projects if desired.

MICA utilizes linear programming to determine the specific combination of projects, out of all
possible projects, that best satisfy the defined parameters. Each set of scenario calculation also
includes composite measures of the group of selected projects. Examples of composite
measures include overall benefit-cost ratio, total travel time savings, total change in emissions,
total reduction in accidents, and average outcome objective scores.

All of these inputs, the resulting list of selected projects, and the composite measures for the
scenario are identified in the individual scenario report.

Scenario Comparison

Once multiple scenarios have been created, the program provides a mechanism by which these
scenarios can be compared. Figure 1-4 illustrates the scenario comparison component, which
allows for the user to examine the relative consequences of varying budget levels and spending
priorities. For example, by running two scenarios with identical priorities but different budget
levels the user can see what the additional money “buys” in terms of minutes of travel time
savings, vehicle emissions, and accident savings. By utilizing the outcome objective scores, the
user can prioritize spending on projects that may not be the most cost-effective in terms of
traditional benefit-cost values, but that may address important WSDOT concerns. By running this
type of scenario against one in which benefit-cost ratios are prioritized, the user can see the
relative differences in both monetary and non-monetary terms.

The scenario comparison report presents side-by-side comparisons of the project list selections
and composite scenario measures, for each of the scenarios under consideration.
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From Program
Scenario Level Calculations Scenario
Scenarios between Comparison
which comparison is ’ Output
desired compiles
side-by-side Scenario
~ Scenario analyses _} comparison of Comparison
completed scenario _} Report
. measures
~ Scenario measures _>
calculated

B

Figure 1-4: Scenario Comparison Component of MICA

The MICA approach is based entirely upon the concept that there is not one absolute list of
projects that should be funded. The MICA program does not provide one “right” answer, but
instead serves as a tool to aid decision makers in making funding decisions. Different priorities
will yield different project lists. MICA includes several features that should enhance the traditional
transportation funding decision-making process. Namely,

1. It provides a platform that ensures that all projects under consideration, regardless of
program or mode, have been evaluated in a consistent manner.

2. It provides composite measures of the overall effectiveness of a group of projects, based
upon transportation policy and priorities of Washington State.

3. It explicitly presents the priorities that are defined to produce a given project list.

While funding choices ultimately rest on the judgment of decision makers, these stated
advantages of MICA can add clarity and consistency to the decision process.
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Chapter 2 - Project Measures

Figure 2-1 illustrates the measures that are calculated for analysis at the project level. As the
figure shows, global variables are determined independently, and are used in the calculations of
project-specific measures. Project-specific measures can be categorized as project benefits,
project costs, cost effectiveness, and outcome objectives. This chapter will describe each of
the measures that are included within these major categories.

..Froject Measures

Global Variables : : -

Project Benefits

~ User Operation ~

Ferry ~ Environmental ~
~ Safety ~ _>
Highway Scenario
Project Costs : Level
A5 : Analysis

Non-motorized

TDM

Rail :
Cost Effectiveness —}

Outcome Objectives

Transit

Figure 2-1: Measures Calculated at Project Level Analysis

Global Variables

Global assumptions are those variables that must be the same for evaluation of all project types,
in order to ensure that projects across all modes are analyzed on an equal basis. They are
directly used at the project analysis level for estimation of the project impacts and the calculation
of cost-effectiveness measures. Any changes in the global variables result in the recalculation of
impacts for all projects, using the new values. Global variable definition also impacts scenario
level analysis, since the values of the assumptions can have significant effect on the relative
values of the measures for projects being compared.

The default value for each of the global variables is based upon one of three possible sources.
Many variables have values that have long been established through independent research at
WSDOT, and have been adopted as policy. For variables that are not established by WSDOT
policy, values that have been established through other studies within the State of Washington
(typically representing statewide averages) are used. Finally, where no statewide values are
available, values established through national studies have been assumed.
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The global variable default values represent the best data that is available to date. Future
research, or simply changing times, will necessitate the periodic update of these values. Updates
of the global assumption values can easily be adopted since once they are changed in MICA,
analyses of all projects in the database are automatically updated to reflect those changes. While
good practice dictates that they not be changed frivolously, MICA provides a structure that lends
itself to sensitivity analysis of the global variables. One can easily test how changing the value of
an assumption will impact project level and scenario level results. These impacts can be used as
the basis to affect a policy change in global variable definition, or reconfirm the validity of an
established value.

The MICA platform provides transparency in the use of global assumptions. Since they are
consistently defined and clearly presented, users can readily view the assumptions on which
analysis results are based. Table 2-1 summarizes all of the assumptions and variables that are
considered to be global in MICA.

Table 2-1: Summary of Global Variables

Assumption Category General Variable Description | Variable Category
Economic Assumptions Discount Rate
Annual / Daily Benefit
Value of Time - Person, Freight Truck, Freight Rail
- In-Vehicle Time, Out-of-Vehicle
Time
Full Cost v. Direct Cost
Analysis
Vehicle Operating Costs - Auto, Truck, Bus, Rail

- Per Mile, Per Hour

Average Vehicle Occupancy
Environmental Retrofit Benefits | - Fish Barrier, Storm water

Retention,
Noise Barrier
Safety Assumptions Societal Costs of Accidents - Fatality, Injury, Property Damage
Accident Rates - Fatality, Injury, Property Damage
- Auto, Truck, Bus, Rail
Pollution Assumptions Percent of Trips with Cold - Auto
Starts
Emission Rates - CO, NOX, VOC, PM-10
- Auto, Truck, Bus, Rail
- Warm engine travel, Cold starts
Societal Costs of Pollution - CO, NOX, VOC, PM-10
Freight Assumptions Tons of freight carried per - Twelve freight types
truck
Non-motorized Assumptions | Percent Diverted from Auto - Bicyclists, Pedestrians

The following sections describe in detail each of the global variables and how their values were
determined.
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Economic Assumptions

Discount Rate

The MICA program utilizes a “constant dollar” economic approach to monetary calculations. The
discount rate is a major component in these calculations and represents the opportunity cost of
capital to the taxpayer. A constant dollar approach expresses cost and benefits in terms of price
levels found at a particular date — typically the time the project is being analyzed or the beginning
of the first biennium being considered. The alternate “current dollar’ approach expresses costs
and benefits at the time they are incurred and requires the use of an average rate of inflation. The
constant dollar approach removes the estimation of future inflation by using only the real cost of
capital (Dowling Associates et al. 2000).

The default value for the discount rate is currently 4 percent. This value has been in use for
several years at WSDOT, and its derivation is documented in Appendix B. All monetary
calculations within MICA utilize the discount rate.

Annual/Daily Benefit

The annual/daily benefit variable represents the typical number of weekdays in an average year.
The default value for this variable is 260 weekdays per year (Dowling Associates et al. 2000).
Many of the project impacts are initially calculated for a typical average weekday, and multiplying
them by this factor converts them into annual benefits, which is required for benefit-cost analysis.
For some project types, benefits are also shown to accrue on weekend days. The number of
annual weekend days is assumed to be the difference between 365 and the annual/daily benefit
factor (currently defaults to 105 weekend days per year). The average benefits for a weekend
day are converted to annual benefits by multiplying by the annual number of weekend days.

Value of Time

The value-of-time variables are divided into two components: the overall value of time, and the
percent of that value that is applied to the various elements of travel.

Value of Travelers Time

The value of traveler’s time represents the average hourly wage rate in Washington State. The
default value of time is $18.36 per hour for auto travelers, which represents an average wage
rate across regions and user groups within Washington State. The default value of time is $20.22
for freight truck drivers, which was calculated with consultation from the Teamsters Union, and
is based upon the average hourly wages and benefits for a truck driver. These values were
established by the Mobility Programming Process and have been adopted as WSDOT policy
(Dowling Associates et al 2000).

Value of In-Vehicle Time as Percent of Wage Rate

Value of travel time for various types of travel is expressed as a percentage of the overall value of
travel time. Table 2-2 illustrates the value of time factor as a function of trip purpose.

The project impact calculations typically do not differentiate between trip purposes so the lower
personal travel time value for local travel was utilized for all travel. Thus, MICA uses a value of 50
percent of the wage rate for auto travelers. Since in-vehicle time is always working time for
freight operators, MICA utilizes a value of 100 percent of the wage rate for truck drivers.
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Value of Out-of-Vehicle Time as % of Wage Rate

This variable is similar to the previous variable and is applied to all out-of-vehicle travel time
including wait, walk, and transfer times. Ferryboat wait times are also considered out-of-vehicle
travel time. The default value used by MICA is 100 percent of the wage rate for all travelers.

Table 2-2: Value of travel time for various time elements

Value of Time as Percent of
Time Element Wage or Compensation
In-Vehicle Personal (Local) 50%
In-Vehicle Personal (Intercity) 70%
In-Vehicle Business 100%
Excess (waiting, walking, or transfer time) Personal 100%
Excess (waiting, walking, or transfer time) Business 100%

(USDOT 1997)

Full Cost v. Direct Cost Analysis

This variable is set by the user to instruct the program to either use full operating costs -OR-
direct operating costs for automobile use. Direct vehicle operating cost variable includes the
incremental vehicle operating costs of gasoline, vehicle maintenance, and tire wear, but excludes
ownership costs. Full vehicle operating cost includes automobile ownership costs, in addition to
the components included in direct operating costs.

Traditionally, only direct costs have been used for analysis that involves automobile operations.
However, all other modes (trucks, buses, rail, trains) already utilize full operating costs in their
analyses. Thus, this global variable is only applicable to automobile analysis. When “full cost” is
set, calculations involving automobiles utilizes operating costs that are consistent with the other
modes. When “direct cost” is set, the lower but less complete operating costs are utilized for
automobiles (while the other modes continue to be analyzed with full cost values).

Vehicle Operating Costs

Vehicle operating costs are needed for all modes included in analysis. In addition to the full cost
and direct cost issue described in the previous section, different forms of operating cost are
required for different calculations. Table 2-3 summarizes the vehicle operating cost values that
have been established for use within MICA.

Note, operating costs have been estimated per mile of travel and also per hour of travel. This is
due only to the different units that are required for various calculations.

Direct and full automobile operating costs were derived from the cost elements that are
summarized in Table 2-4. The costs shown in this table are based on data for a popular model of
each vehicle type listed, with ownership costs based on the assumption that the car is replaced
after 60,000 miles. The final estimated auto operating costs represent an average over all types
of vehicles, assuming travel of 15,000 miles per year. Direct cost value includes gasoline, oil,
maintenance and tires. The full cost value includes all categories shown in Table 2-4.
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These values are based upon national averages. Future work could incorporate statewide
information on vehicle fleet make-up and average miles driven to further refine this number to
better represent the State of Washington.

Table 2-3: Summary of Vehicle Operating Costs

Mode Cost Per Mile Cost Per Hour*
Automobile Direct $0.11 $5.50

Full $0.59 $29.50
Truck | - $0.66 $33.00

*Converted from cost per mile, assuming average vehicle speeds of 50 mph

Table 2-4: Automobile Operating Cost Elements

Category Small Car Midsize Large Suv Van
Car Car

Operating Costs (cents per mile)

Gasoline & Ol 4.8 5.7 6.3 6.5 5.8
Maintenance 3.1 3.4 3.5 3.7 3.5
Tires 1.3 1.6 2.2 14 1.3
Subtotal 9.2 10.7 12.0 11.6 10.6
Ownership Costs (cost per vear)
Insurance 1.012 885 1,012 1.316 972
License, registration, taxes 175 223 279 410 392
Depreciation 2,871 3,355 4,084 3,648 3,468
Finance charge 603 812 1,070 958 890
Subtotal 4,661 5,275 6,445 6,332 5,722
Memo: Depreciation for excess mileage 151 161 168 129 157
(per 1000 miles > 15,000 miles
annually)
Total Annual Cost
10,000 miles per vear 4,826 5,526 7,036 6.416 5,783
15,000 miles per year 6,041 6,880 8,245 8,072 7,313
20,000 miles per year 7,256 8,219 9,685 9,297 8,628
Total Cost per Vehicle Mile (cents per mile)
10,000 miles per vear 48.3 55.3 70.4 64.2 57.8
15,000 miles per year 40.3 459 55.0 53.8 48.8
20,000 miles per year 36.3 411 48.4 46.5 43.1

(AAA et al 1999)

For ferry, rail and transit modes, any changes in operating costs that are expected to result from a
proposed project are included in the project cost analysis. Thus operating costs for these modes
do not need to be assumed. However, analysis for these modes often includes the number of
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auto or truck miles that will be diverted to the alternative modes. These calculations incorporate
the auto and truck operating costs presented in this section.

Average Vehicle Occupancy

The average vehicle occupancy (AVO) is not actually a global variable, since it can vary between
different projects. Most project-specific analyses allow the user to input the appropriate AVO.
However, when this value is unknown, the default values presented in Table 2-5 can be used.
These values were determined for the State of Washington by the MPPP Technical Advisory
Committee, based upon data from the U.S. Census Bureau, the National Personal Transportation
Survey, Puget Sound Regional Council travel surveys, and high occupancy vehicle (HOV) lane
monitoring studies.

Table 2-5: Average Vehicle Occupancy Default Values

Region, Vehicle, and Lane Type Average Vehicle Occupancy

General purpose traffic within federally 1.30
designated urbanized areas

(Populations > 200,000)
General purpose traffic — other 1.10

Truck traffic statewide 1.00

(Assumes one paid professional driver)

HOV lane traffic Requires site specific data
(Dowling Associates et al. 2000)

Environmental Retrofit Benefits

Benefits are considered for three major types of environmental project: fish barrier removal, storm
water retrofit, and noise barriers. Rather than separately calculate the benefits of the retrofit
projects, benefits are estimated simply by multiplying the retrofit cost by a pre-determined benefit-
cost ratio. The benefit-cost ratios applied to retrofit projects, as established by WSDOT, are
shown in Table 2-6.

Table 2-6: Benefit-Cost Ratios for Environmental Retrofit Projects

Retrofit Project Type Benefit-Cost Ratio
Fish Barrier Removal Project 4.3

Storm Water Retrofit Project 1.0

Noise Barrier Project 1.0
(WSDOT 2001)

The fish barrier removal value is based upon independent research performed at WSDOT (cite).
The value of 1.0 for the other two projects is based upon the assumption that at the very least,
retrofit will not have a negative impact on the environment — conditions are brought back to pre-
construction levels. Future research may determine that these projects have additional positive
benefit to the environment, at which time the values can easily be updated in MICA.
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Safety Assumptions

Safety benefits are a function of the change in accidents that are estimated to result from a
proposed project. The safety calculations utilize two categories of global variables: the societal
costs of accidents, and average accident rates by mode.

Societal Costs of Accidents

Table 2-7 shows the default values for the societal cost of accidents by accident type, as
determined by WSDOT for the Mobility Programming Process (Dowling Associates et al. 2000)
and adopted as policy. The estimated change in number of each accident type is multiplied by its
corresponding societal cost to calculate a safety benefit for each project.

Table 2-7: Accident Costs

Accident Type Societal Accide_nt Cost
(cost per accident)
Fatality Accident $800,000
Disabling Injury Accident $800,000
Evident Injury Accident $62,000
Possible Injury Accident $33,000
Property Damage Only (PDO) Accident $5,800

Not all modes estimate changes in accidents for all five accident categories. Some methodologies
are only able to estimate changes in overall number of accidents or accidents in three of the five
accident categories (fatality, injury, property damage). When this is the case, the methodology
described in the mode specific sections of this report explicitly state what accident types are
estimated in the calculations. Within MICA, “Injury” accidents are considered the same cost as
evident injury accidents.

Accident Rates

Accident rates are a function of miles traveled for a particular mode. The travel modes include
automobile, freight truck, bus, and rail. In addition, automobile and truck rates are also based on
the highway classification of the roadway (Class 1 through 6). The default rates are based on the
Highway Safety Performance report from the Federal Highway Administration for the year 1992
and are given for fatality, injury, and property damage only accidents (FHWA 1995). Table 2-8
shows the accident rates by accident type and highway classification for automobile and truck
travel. Table 2-9 lists the accident rates for bus and rail travel by accident type.

While the current accident rate values are based upon national statistics, WSDOT has detailed
accident data available that may provide a more accurate statewide model for auto and truck
accident rates. It is also possible in the future for the program to differentiate between accident
rates in rural and urban areas. Once developed, these refinements can easily be incorporated
into the MICA program.

2-7



Multimodal Investment Choice Analysis Chapter 2 — Project Measures

Table 2-8: Automobile and Truck Accident Rates

Fatality Rate (Fatalities/100 Million VMT)

Highway Classification| 1 2 3 4 5 6
Automobile 0.62 | 0.84 | 165 | 1.21 0.94 1.78
Truck 0.62 | 0.84 | 165 | 1.21 0.94 1.78

|injury Accident Rate (Accidents/Million VMT)

Highway Classification| 1 2 3 4 5 6
Automobile 61.6 [101.11]227.09(219.17| 178.78 |278.91
Truck 61.6 |101.11|227.09|219.17| 178.78 {278.91
|PDO Accident Rate (Accidents/Million VMT)

Highway Classification| 1 2 © 4 5 6
Automobile 304 304 304 304 304 304
Truck 182 182 182 182 182 182

Table 2-9: Bus and Rail Accident Rates

Accident Type Bus Rail
Fatality (Fatalities / 100 million VMT) 1.21 0.00
Injury (Accidents / Million VMT) 179.40 0.50
Property Damage Only (Accidents / Million VMT) 182.00 1.00

Pollution Assumptions

The pollution assumptions currently only apply to air pollution impacts, though future work may
add noise and water pollution impacts to the program. Air quality impacts are determined by the
change in vehicle emissions that are estimated to result from proposed projects. Emission rates
are currently programmed for Carbon Monoxide (CO), Nitrous Dioxide (NOx), and Particulate
Matter — 10 microns (PM;). Future work will add Volatile Carbons (VOC) rates, and may change
PM;, to PM, 5 to reflect new Federal regulations. VOC rates and costs have been programmed
into MICA but all values are currently set to zero. The air quality global variables can be
categorized into three components: cold start emissions, emission rates based on warm engine
travel, and societal cost per ton of emission pollutants. The sources cited below for default values
came from the program documentation for the Surface Transportation Efficiency Analysis Model
(STEAM) developed by the Federal Highway Administration (FHWA 1999).
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Cold Start Emissions

Cold start emission estimates are based on two calculations: (1) the percentage of trips that begin
with a cold engine and (2) the amount of additional emission pollutants resulting from an engine
cold start.

Percent of Trips that Begin with a Cold Start

The default values for the percent of trips beginning with an engine cold start is 60 percent for
automobile trips and 0 percent for freight truck trips. These values are based on analysis of
the Nationwide Passenger Transportation Survey to estimate the average start modes for trips
(Venigall et al. 1994).

For some project types, if the number of trips cannot be estimated, or if the change in the number
of trips is insignificant, the cold start emissions are not considered in the calculations. When this
applied, the assumptions are explicitly mentioned in the methodology for the particular mode or
project type.

Cold Start Emission Rates

Vehicle emission rates per cold start are in grams of pollutant. Table 2-10 lists the emission rates
for CO, NOx, and PMy, pollutants per cold start for auto and truck travel. The emission rates per
cold start are based on research performed for the EPA using the EPA’s Mobile 5A model (Dulla
1993).

Table 2-10: Emissions per Cold Start

Pollutant Auto (grams)| Truck (grams)

CO 60.20 0.00
NOx 0.86 0.00
PM;o 0.00 0.00

The program currently assumes cold start emissions only for automobiles. For freight trucks, the
default values for cold start emissions are set to zero, but this component has been incorporated
into the calculations so that it may be easily added at a future time.

Emission Rates for Warm Engine Travel

The default values for emission rates for CO, NOx, and PM,, are based on the Environmental
Protection Agency’s Emission Trends Report (cite).

The emission rates for a warm engine (also referred to as the hot stabilized mode) are shown in
Table 2-11 and Table 2-12. The tables list the default emission rates for CO, NOx and PM,, for
auto, truck, bus, and rail travel. All emission rates are in grams of pollutant per mile traveled. CO
and NOx rates are based on average running speed for automobiles and trucks, but are not
dependent on speed for buses or rail. Rates for PM,, are independent of average running speed
for all modes under consideration.
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Societal Costs of Emissions

Estimated emission reduction amounts are converted from grams to tons and multiplied by the
monetary value for each pollutant. Positive emission benefit values represent a net reduction in
emissions.

The costs per ton of emissions for NOx and CO are based on research by Wang and Santini and
the PMy, values represent lower bounds from Delluchi’'s research (Wang and Santini 1995,
Delluchi 1997).

Table 2-11: CO and NOx Emission Rate per Mile

CO Emissions (g/mile) NOx Emissions (g/mile)
MPH Auto Truck Auto Truck
5 40.94 29.16 1.14 10.80
10 24.81 20.11 1.00 8.96
15 19.43 14.54 0.96 7.70
20 16.44 10.96 0.94 6.86
25 12.54 8.66 0.97 6.33
30 9.94 7.16 0.98 6.05
35 8.08 6.20 0.99 6.00
40 6.68 5.62 1.00 6.16
45 5.60 5.33 1.01 6.55
50 5.06 5.29 1.07 7.22
55 5.06 5.49 1.22 8.24
60 7.39 5.97 1.36 9.78
65 9.71 6.79 1.51 11.96
Transit Bus Rail Bus Rail
14.51 0.00 7.70 0.00

Table 2-12: PM,, Emission Rate per Mile Traveled

Mode PM,, Emissions (g/mile)
Auto 0.03
Truck 0.32
Bus 0.32
Rail 0.00

2-10



Multimodal Investment Choice Analysis Chapter 2 — Project Measures

Table 2-13: Societal Costs of Emissions

Pollutant Cost ($ / ton)

CO $3,889

NOx $3,731

PM;q $11,066
Freight Assumptions

Much of the benefit of freight rail is determined by the number of freight trucks that would be
required to carry its load, if rail were not operating. In addition to the lower operating cost of rail,
taking trucks off of the highways saves pavement degradation. Table 2-14 shows the average
tons of freight carried per truck, for the major types of freight that are transported in the State of
Washington. When a freight rail project is proposed, these values are used to determine the
equivalent number of trucks the project would take off of the highways. Note, if the exact type of
freight is not known or if numerous types of shipments will be carried, the “General Freight” value
is used, which consists of average of all major freight types.

Table 2-14: Tons of Freight Carried Per Truck

Average Tons
Type of Freight Carried Per Truck
Agricultural/farm products 26.55
Lumber/wood products 25.25
Mixed shipments 15.33
Chemicals 26.30
Food and kindred products 25.60
Paper and pulp products 25.19
Petroleum or coal products 26.34
Waste or scrap material 25.90
Stone/clay/glass products 26.52
Primary metal products 24.81
Transportation equipment 20.00
General freight* 25.00

(HDR et al. 2000)

Nonmotorized Assumptions

For nonmotorized projects, one benefit that is difficult to quantify is the number of bicyclists and
pedestrian travelers that would otherwise be driving automobiles if the project were not
constructed. In additional to saving automobile operating costs, projects that shift travelers out of
automobiles have safety and environmental benefits. Table 2-15 shows average the average rate
of auto trips that are displaced by bicycle and pedestrian trips, based upon a national bicycling
and pedestrian study (FHWA 1993).
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Table 2-15: Average Auto Trips Displaced by Nonmotorized Modes

Trip Purpose

Mode Commute/Personal | Commercial | Recreation Children Average
Bicycle 62.5 % 62.5 % 50.0 % 29.0 % 38.0 %
Pedestrian 50.0 % 33.0 % 21.0 % 19.0 % 26.0 %

Calculated Project Measures
Figure 2-2 illustrates the general categories of project measures that are considered in MICA.

Uniform project measures, as summarized in Table 2-16, are calculated for every project under
consideration. While calculation procedures vary among modes and project types, the final values
are presented in consistent units, and are based upon consistent assumptions.

The following sections provide a general description of the uniform project measures. The actual
procedures for calculating the measures will be described in detail in the mode-specific chapters
in this report, since they are unique for the different project types.

BENEFIT CATEGORIES
User Operating Benefit — Travel Time Savings — Vehicle Operating Costs -

Environmental Benefits - Changes in Emissions — Environmental Retrofit -

COST CATEGORIES

Project Costs - Capital - Operation & Maintenance - Terminal -

Figure 2-2: Benefit and Cost Categories
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Table 2-16: Summary of Uniform Project Measures

Chapter 2 — Project Measures

Benefit Measures Cost Measures | Cost Efficiency Outcome
Measures Objective
(Non-Monetary) (Monetary) (Monetary) Mejasures
¢ A Vehicle Miles e User Operating ¢ Total Project ¢ Total Benefit- e System
Traveled Benefits Cost Cost Ratio Operation
o A User Travel e Environmental « WSDOT Project | « WSDOT Benefit- |  System
Time Benefits Cost Cost Ratio Preservation

e A CO Emissions

e A NOx
Emissions

e A PMqo
Emissions

¢« AVOC
Emissions

o A Fatality
Accidents

o A Injury
Accidents

o A Property
Damage Only
Accidents

o Safety Benefits

e Congestion
Relief

e Travel Options

e Seamless
Connections

o Safety

e Security

e Community
Basis

e Collaboration

e Freight
Movement

e Economic
Prosperity

e Tourism
Support

o Air Quality

o Water Quality

e Habitat
Maintenance

e Use of
Resources
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Benefit Measures

Several benefit components are added together to produce the total project benefit measure,
namely:

1. User operating benefits
2. Environmental benefits
3. Safety benefits

The majority of project analyses calculate the change in vehicle-miles-traveled (AVMT) that is
expected to result. AVMT is a very illustrative non-monetary measure in itself, but it also very
valuable for other subsequent benefit calculations. The following descriptions will show that many
of the estimated impacts are a function of the AVMT. Generally, a reduction in VMT results in
positive benefits, while an increase in VMT results in negative impacts.

Note, most project benefit measures have positive values, but they can also be negative in value.
For example, if a project results in increased automobile traffic, the levels of emissions might also
increase. In this case, the change in emissions would be positive, with the monetary value of the
change actually representing a disbenefit. Thus it would be a negative value in the total benefit
calculation.

The total monetary benefits are calculated as:
TOTAL_BENEFITS = [User_Operating_Benefits] + [Environmental_Benefits] +
[Safety_Benefits]

User Operating Benefits

User benefits are those that directly impact the travelers who will be utilizing the WSDOT project.
The monetary User Operating Benefits for a project are calculated as:

User_Operating Benefits = [Travel_Time_Benefits] + [Vehicle_Operating_Benefits]

Travel Time Benefits
Travel time savings result when a project (1) allows travel speeds to increase, or (2) provides a
new alternative that is shorter or faster than existing alternatives.

The non-monetary measure AUser_Travel_Time consists of the total hours of travel time that are
estimated to be saved by users, over the life of the project. The monetary benefit measure is
calculated as:

Travel_Time_Benefits = [AUser_Travel_Time] * [Value_of_Time]

The travel time benefits are calculated for both passenger and freight travel, utilizing the values
presented in the “Value of Time” description under Global Assumptions.

Vehicle Operating Benefits

Vehicle operating savings result when a project (1) results in reduced VMT (2) speeds up traffic
so that less time is spent in vehicles for the same trip. Vehicle operating benefits are calculated
as:
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Vehicle_Operating_Benefits = [AVMT] * [Vehicle_Operating_Cost (per mile)]
OR
Vehicle_Operating_Benefits = [ATravel_Time] * [Vehicle_Operating_Cost (per hour)]

The change in vehicle operating costs is calculated for each mode that is impacted by the project:
automobile, truck, bus and rail. Note, if mode shifts are expected to result from a project, the VMT
may increase for one mode and decrease for the other mode. For example, addition of a
passenger train will result in increased VMT for rail. However, for new passengers that would
otherwise drive automobiles, the addition of the train will result in decreased VMT for auto. The
total vehicle operating savings will be the difference between the two. In another example, a
project results in a shift from auto to existing transit service. In this case, the auto VMT would
decrease but transit VMT would remain unchanged, since new passengers utilize existing
capacity. Thus, the vehicle operating savings would be a function only of reduced auto VMT.

This is the area where the full cost/direct cost option is exercised. If full the analyst selects cost
analysis, the full automobile operating costs are applied, which include auto ownership costs in
addition to the vehicle operating costs of fuel, maintenance and tire wear. This is consistent with
the values that are used for the other modes. If direct cost analysis is selected, only the direct
vehicle operating costs are included for automobiles. The full cost operating values are still used
for the other modes. While the direct cost method is not based upon consistent definitions
between modes, this is how multimodal analysis has traditionally been done.

Environmental Benefits

Currently, the environmental impact benefit calculations consist of air quality impacts, although
other environmental measures, such as noise or water quality impacts, may be added at a later
date. Additionally, the benefits of environmental retrofit projects are recognized in MICA.
Environmental benefits are calculated as:

Environmental_Benefits = [Air_Quality_Benefits] + [Env_Retrofit_Benefits]

Air Quality

Air quality impacts are a function of (1) the change in the number of vehicle trips, and (2) the
change in VMT that is projected to result from a project. The non-monetary air quality measures
are calculated as:

ACO_Emissions =[ [ACold_Starts] * [CO_rate(per start)]] + [[AVMT] *
[CO_rate(per mile)]]

ANOXx_Emissions =[ [ACold_Starts] * [NOx_rate(per start)]] + [[AVMT]
* [NOx_rate(per mile)]]

APM,;o_Emissions =[ [ACold_Starts] * [PM,,_rate(per start)]] + [[AVMT]
* [PM,o_rate(per mile)]]

AVOC_Emissions =[ [ACold_Starts] * [VOC_rate(per start)]] + [[AVMT]
* [VOC_rate(per mile)]]

Air quality impacts are calculated for all modes that are affected by a project. The measures are

calculated in grams of pollutant. To calculate the monetary air quality measure, the grams of
pollutants are converted to tons, and multiplied by the societal costs:
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Air_Quality_Benefits = [[ACO]*[CO_cost]] + [[ANOx]*[NOx_cost]] +
[[APM,o]*[PM,o_cost]] + [[AVOC]*[VOC_cost]]

Environmental Retrofit

Benefits are considered for three categories of environmental retrofit projects:
1. Fish Barrier Removal
2. Storm water Retrofit
3. Noise Barrier Construction

Benefits for these are estimated simply by multiplying the retrofit cost by a pre-determined
benefit-cost ratio (BCR), as established by WSDOT and shown in Table 2-6 under the Global
Assumptions description. Environmental retrofit benefits are calculated as:

Fish_Barrier_Benefit = [Fish_Barrier_Project_Cost] * [Fish_Barrier_BCR]
Stormwater_Benefit = [Stormwater_Project_Cost] * [Stormwater_BCR]

Noise_Barrier_Benefit = [Noise_Barrier_Project_Cost] * [Noise_Barrier_BCR]

Env_Retrofit_Benefits = [Fish_Barrier_Benefit] + [Stormwater_Benefit] +
[Noise_Barrier_Benefit]

Safety

Safety impacts are calculated by estimating the changes in the number of accidents that will
occur as a result of the project. Changes in accidents are calculated within MICA by one of two
separate methodologies (1) direct reductions due to facility improvement, or (2) changes due to
shifts in VMT.

The first method requires that historical accident data be available for the facility under analysis.
Typically in WSDOT procedures, the average number of accidents over three years is determined
for each accident type — fatality, injury, and property damage only (PDO). These averages are
assumed to be the typical number of accidents that will occur during each year of the project’s
life. Then, reduction factors are applied to calculate the number of these accidents that will be
reduced as a result of the project. Using this methodology, the non-monetary measures of
reduction in accidents are calculated as:

AFatality_Accidents = [Total_Fatality Accidents]*[Fatality_Accident_Reduction_Factor]
Alnjury_Accidents = [Total_Injury_Accidents]*[Injury_Accident_Reduction_Factor]
APDO_Accidents = [Total_PDO_Accidents]*[PDO_Accident_Reduction_Factor]

The source of the reduction factor varies with project type. When this methodology applies, the
source is identified in the project-specific methodology descriptions.

The second methodology is based on estimated changes in VMT for all modes that are impacted

by the project. In this case, the accident rate per mile is applied to the change in miles traveled,
as follows:
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AFatality_Accidents = [AVMT]*[Fatality_Accident_Rate(per mile)]
Alnjury_Accidents = [AVMT]*[Injury_Accident_ Rate(per mile)]
APDO_Accidents = [AVMT]*[PDO_Accident_ Rate(per mile)]

If mode shifts are expected to result from a project, the estimated number of accidents may
increase for one mode, and decrease for the other mode. The total change in accidents will be
the difference between the two. In cases where shifts occur from a higher risk mode to a lower
risk mode of travel, the reduction in the total number of estimated accidents should result. Certain
projects may be expected to increase the number of accidents, typically by inducing more travel
or a shifting of travel to less safe modes. In these cases the accident reduction values would be
negative resulting in a negative safety benefit for that project.

Regardless of the method that is used to calculate the change in the numbers of accidents, the
method monetary safety benefit is calculated as:

Safety_Benefits = [[AFatality_Accidents]*[Fatality_Accident_Cost]] +
[[AInjury_Accidents]*[Injury_Accident_Cost]] +
[[APDO_Accidents]*[PDO_Accident_Cost]]

Note, some project types separate Injury Accidents into the more detailed categories of Disabling
Injury, Evident Injury, and Possible Injury. The general approach is the same, but societal costs
are more detailed. The mode-specific descriptions will identify the project-types in which the more
detailed injury categories are considered.

Cost Measures
Several cost components are added together to produce the total project cost measures, namely:

1. Capital Costs — include all costs of engineering, construction, and right-of-way
acquisition. The program allows input of capital costs over five bienniums (10 years).

2. Operation and Maintenance (O&M) Costs — include the annual costs involved with
operating and maintaining the project, after construction is complete. Currently, the
program assumes that this is a uniform annual cost over the analysis life of the project.

3. Terminal Value — consists of the value of the project at the end of the analysis life.
Sometimes referred to as “salvage value”, the terminal value recognizes that a project
most likely will still operate beyond the period in which it is being analyzed, and thus still
has a value beyond the forecast year. At this time, MICA is designed with the terminal
value as one input that is independently determined by the analyst, outside of the
program. It does not perform calculations to determine what that value should be.

The user inputs the amounts of Capital and O&M Costs according to their source. Sources
recognized by MICA are WSDOT, Federal, and three “Other”, which are identified by the analyst.
Other sources of funding can include City, County, Private, or non-WSDOT state funding. MICA
calculates two cost measures:

TOTAL_COST = [Sum of all Capital Costs and all O&M Costs] — [Terminal Value]

WSDOT_COST = [Sum of WSDOT Capital Costs and WSDOT O&M Costs] —
[Terminal Value]
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User Transfer

User transfer refers to money that changes from one group to another, and thus constitutes
neither a cost nor a benefit. For example, public tolls or transit fares represent out-of-pocket costs
to travelers that directly result from use of transportation facilities. However, the revenue that is
generated by fares and tolls is collected by the controlling agency, representing a benefit. Since
this money simply transfers, it is not included in either the cost or the benefit calculations.
However, user transfer sums are calculated for projects to which they apply, and are identified in
the project reports.

Cost Efficiency Measures

As mentioned previously, the economic calculations in the MICA program utilize a “constant
dollar” approach to economic analysis. Calculation of Net Present Value (NPV) consists of
converting all monetary impacts (costs and benefits) to current dollar values, using the global
discount rate. The conversion of monetary impacts to NPV is accomplished through the use of
the following basic economic equations.

Net Present Value Conversion Factor Equations

Present Value of a Future Sum: P/F =(1+i) (Equation 2-1)

(1+i)" -1

Present Value of a Uniform Annual Series: P/A= (1 )
i(1+2)

(Equation 2-2)

(r—i)n _
Present Value of a Uniform Gradient Series: P/G = (e—l) (Equation 2-3)

(r=1)

P/F = factor for converting a future sum to present value

P/A4 = factor for converting a uniform annual series to present value
P/G = factor for converting a uniform gradient series to present value
i = discount rate

n = analysis period

r = annual growth rate = Year, Sum / Year; Sum

These factors are applied to convert all monetary impacts that accrue over the analysis life of the
project into a current dollar lump sum value of monetary benefits, and a current dollar lump sum
value of project costs. The following NPV sums are calculated:

NPVgenesits = Net Present Value[TOTAL_BENEFITS]

2-18



Multimodal Investment Choice Analysis Chapter 2 — Project Measures

NPV1ota_cost = Net Present Value[TOTAL_COST]
NPVwspor cost = Net Present Value[WSDOT_COST]

Once these NPV values are determined, they are used to calculate MICA’s two cost-efficiency
measures.

The Benefit-Cost Ratio (BCR) is calculated as:
BCR = [NPVBenefits] / [NPVTotaI_Cost]

The BCR indicates the proportion of dollars returned for every dollar spent on a project,
representing its cost efficiency. A project is considered to be efficient if its BCR exceeds 1.0.

The WSDOT Benefit-Cost Ratio (WSDOT_BCR) is calculated as:
WSDOT_BCR = [NPVBenefits] / [NPVWSDOT_Cost]

The WSDOT_BCR does not represent true cost efficiency, since it does not consider the project
costs shouldered by other public and private partners. Since it only considers the WSDOT portion
of project costs but considers all benefits, a project with a BCR less than 1.0 (which is thus
inefficient) could have a WSODT_BCR that is greater than 1.0. However, the WSDOT_BCR does
provide a measure that captures the advantages of partnering in projects. By sharing the cost
burden with others, State transportation improvements can amass substantial benefits with
minimal investment of WSDOT dollars.

Outcome Objectives

While the benefit and cost measures include as many elements as is feasible, some State goals
and priorities simply cannot be captured in this way. The seventeen outcome areas were
developed as part of the Washington Transportation Plan (WTP) update (WSDOT 2000a). The
seventeen areas are divided into three subcategories: Communities, Economic, and
Environment, which correspond to the vision model adapted for the developed of the WTP.
illustrates how the three components work together to provide balance and livability (WSDOT
2000a).

The Balance —
A Livable Future

for Washington

| S

Figure 2-3: Washington Transportation Plan Vision Model
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The seventeen outcome areas and their associated service objectives are summarized in Table
2-17. As the table shows, eight of the outcome areas have been designated as emphasis areas
for data gathering efforts. These eight goal areas were selected from the 17 since they represent
85 percent of the transportation systems needs as identified in the WTP planning process.
(Bremmer 2001)

Table 2-17: WTP Policy Framework

Ou'tchme Outcome Service Objective
* Essential Mobility: System 1 Maintain the effective and predictable operations of the transportation
1 Operation and Maintenance system to meet customer's expectations.
The transportation system 2 Increase the efficiency of operating the existing systems and facilities.
operates effectively, efficiently,
and predictably 3 Maintain vital transportation services in the event of a natural disaster.
% Essential Mobility: System 4  Preserve transportation infrastructure to achieve the lowest life cycle cost
2 Preservation and prevent failure.
Transportation facilities are in
sound operating condition
3 Essential Mobility: Special 5  Meet all basic transportation needs for special needs population.
Needs Transportation
Transportation system provides
all citizens access to basic
services
4* Enhanced Mobility: 6  Reduce person and freight delay on WTP Corridors.

Congestion Relief WTP

corridors operate with minimal 7
delay for people and freight and
with continual reduction in the
societal, environmental and 8 "Reliability" Service Objective to be developed in future updates.

economic cost of congestion

"Travel time" Service Objective to be developed in future updates.

5 Enhanced Mobility: Increased 9  Improve existing Travel Options.
Travel Options

(Travel Options is defined as new options and better quality of existing
Throughout the state, travelers options based on market demand)
have viable alternatives to the
privately-owned automobile for
their trips

6 Enhanced Mobility: Seamless 10 Create links and remove barriers between transportation facilities and
Connections services.

The transportation system offers
easy connections between
different services throughout the
state

* Improve Safety: Continuously 11 Reduce and prevent deaths and the frequency and severity of disabling
Reduce Injury, Fatalities & injuries, and societal costs of accidents.
Risk
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Ou't‘lc:me’ Outcome Service Objective
A safe transportation system (Focus on the rate of frequency and severity)
without deaths or disabling
injuries and with continuous
reductions in societal cost of
accidents
8 Improve Safety: Increased 12 Improve transportation facilities with state-of-the-art safety and security
Security Customers are safe features.
and secure while using the
transportation system 13 Improve security of all transportation facilities.
9 Livable Communities: Effective 14 a) Reduce impact on communities and their resources with the
Community-based Design development and implementation of transportation projects
Integrated community design,
!and use and. transportatl(ﬁn ¢ b) Increase integration of state and local interests in the development
:ir;;/estments improve quality o and implementation of transportation services and facilities
c) Balance state and local needs in the development and implementation
of multi-modal transportation projects.
10 Livable Communities: 15 Increase early and continuing involvement of community stakeholders,
Collaborative Decision Making partners and WSDOT in actions that impact transportation systems.
Collaboration occurs between
federal, tribal, state, regional,
local and private sector partners
% Effective Competitive Freight 16 Reduce barriers that delay the effective and reliable movement of freight.
11
Movement
Freight movemgnt IS reliable 17 Maintain the ability to move freight and goods in the even of alterations to
and transportation investments the Columbia/Snake River system as a transportation right of wa
support Washington’s strategic ol e 4 P gnto Y-
trade advantage* (see
congestion relief)
12* Support General Economic 18 Support statewide economic development through targeted
Prosperity transportation investments.
Transportation supports general
economic prosperity 19  Support economic development in distressed areas through targeted
transportation investments.
13  Support for Tourism 20 Increase traveler information to tourist destinations.
Recreational travelers have 21 Improve the quality of tourists' related travel experiences in Washington.
convenient and inviting access to
tourist destinations
14* Maintain Air Quality 22 Reduce the impact of transportation facilities and services on air quality
Transportation services and in conformance with the State Implementation Plan for Air Quality.
facilities help maintain air quality
by meeting air quality health
standards
15* Meet Water Quality Standards 23 Reduce water quality impacts caused by transportation facilities and

Transportation services and
facilities help maintain water
quality by meeting water quality
standards

services to comply with federal and state water quality requirements.
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Outcome’ Outcome [ Service Objective

No.

% Maintain Habitat & Watershed 24 Reduce the impacts of past projects and avoid or minimize impacts to

16 Quality & Connectivity watershed and habitat from current and future transportation activities.

Transportation services and
facilities help to maintain the
quality of, and contribute to the
recovery of the ecological
functions of watersheds and
habitats

17 Reuse and Recycle Resource 25 Minimize the use of resources and increase the use of recycled material.
Materials
Transportation services and
facilities prudently use, reuse and
recycle resource materials

*These are the emphasis areas for gathered data

The questions within each of the outcome areas correspond to the service objectives that have
been identified for that area. Scores are calculated for each of the seventeen areas with possible
scores between 0 and 100, 100 being the ideal best score.

Currently the program code contains calculations for the outcome objectives based on the user’s
answers to each question. Future program revisions will utilize values from the project input forms
and calculations to refine the outcome objective score and to better differentiate between
projects. Significant work will be required to refine these calculations so that an accurate
comparison across modes can be made.

This component allows the decision-maker to identify projects for funding that have attributes that
are hard to capture in the benefit-cost analysis but nevertheless represent WSDOT goals.

Other Variables

The MICA program utilizes three additional variables for identifying projects in key locations.
These variables include WTP Corridor, Freight Goods Transportation System, and Air Quality
Classification. Each of these variables is discussed in the following sections.

WTP Corridor

Washington Transportation Plan (WTP) Corridors were developed by WSDOT, in collaboration
with regional and metropolitan transportation planning agencies, to identify key facilities that link
people and freight movement between major regional and statewide destinations. WTP Corridors
consider all transportation modes, facilities, and services between destinations. The Corridors
were developed to move the planning decisions from mode and segment specific projects to a
broader vision with regards to congestion relief strategies and modal tradeoffs between major
nodes. WTP Corridors are categorized as either Statewide or Regional Corridors.

For highway facilities, Statewide Corridors are designated a Highways of Statewide Significance
(HSS) and/or as part of Strategic Freight Network. Rail Facilities are considered Statewide
Corridors if they are part of the Strategic Freight Network. WTP Regional Corridors include the
following:

Locally-owned National Highway System (NHS)
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e Connectors to Transportation Facilities and Services of Statewide Significance (TFSSS)
e NHS fright connectors
e Primary access to tribal lands
¢ Non-HSS state highways
WTP Corridor designation serves the following planning functions:
e Provides an area in which to analyze multiple travel patterns and land uses
e Sets general physical boundaries for identifying mobility deficiencies

e Enables WSDOT, Metropolitan Planning Organizations (MPOs) and Regional
Transportation Planning Organizations (RTPOs) to more readily link segments of
transportation facilities with mobility needs, and enable a broader approach to developing
solutions to address these needs

e Provides an area to develop transportation strategies that integrate modal solutions and
coordinate with local land use plans and decisions.

Each project type within MICA assigns a variable to designate whether that project is within a
designated WTP Corridor. This variable is currently used in the Outcome Objective calculation to
assign higher priority to these projects. Future program revisions may include identification of
projects within particular designated corridors and the ability to tabulate impacts for corridor
versus non-corridor projects (WSDOT 2000b).

Freight and Goods Transportation System

The Freight and Goods Transportation System (FGTS) is a classification system used by
WSDOT to identify the extent of the freight and goods network within Washington State, in
compliance with RCW 47.05.021 and the Federal Highway Administrations requirements under
the Highway Performance Monitoring System (WSDOT 2001). State law requires the
Transportation Commission to designate a freight and goods transportation system that includes
state highways, county roads, and city streets.

The tonnage classifications that have been adopted by WSDOT and the Transportation
Commission for designating the FGTS are as follows:

Table 2-18: Tonnage Classification for Washington State Highways

Tonnage

Classification | Freight Tonnage Transported
T-1 > 10 million tons per year

T-2 4 to 10 million tons per year

T-3 300,000 to 4 millions tons per year
T-4 100,000 to 300,000 tons per year
T-5 20,000 tons per 60 days
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State highways, county roads and city streets are classified according to the tons of freight that
are carried each year. The Strategic Freight Corridors, sometimes also referred to as the
Strategic Freight Network, are those routes that carry four million tons or more of freight annually
(T-1 and T-2 classifications).

A key element in the development of the FGTS is the approximate freight tonnage by vehicle
type. The classifications are determined by using the estimates for facilities average annual daily
traffic, truck percentage, truck type, and working days per year. Table 2-19 summarizes the
average weights by vehicle type were used in the development of the FGTS.

Table 2-19: Average Weights of Freight Vehicle Type

Truck Type Average Truck Description
Weight
Single Unit 7 tons Any single unit vehicle including dump trucks and
mixers.
Double Unit 27 tons A double unit vehicle, normally a truck and trailer,

generally 4-6 axles. Basically any truck up to 80,000 Ibs.

Trains 42 tons Normally a tractor and 2 trailers. Basically any truck
rated from 80,000 to 105,000 Ibs.

The FGTS is used by the MICA program to determine the relative importance of a roadway facility
with regards to the movement of freight. All roadway project types require the user to input the
FGTS classification. If the roadway is not classified, “None” is selected from the pull-down list.
Currently MICA utilizes the FGTS classification for Outcome Objective scoring. Future revisions
may include benefit estimates for congestion relief based on valuation of goods carried by a
particular project.

Air Quality Designation

Air Quality Designation is classification given to regions by the Environmental Protection Agency
(EPA) based on federal and state Clean Air Act (CAA) legislation. The designation categories are
Attainment, Maintenance, Non-Attainment, and Unclassifiable (EPA 2001). The EPA has
established a National Ambient Air Quality Standard (NAAQS) for six pervasive air pollutants
including ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, particulate matter, and lead.
Attainment areas meet the national primary or secondary ambient air quality standard for the
particular pollutant. Maintenance areas are those that previously did not meet the air quality
standards but current do. Non-Attainment areas do not meet the standards. Unclassified areas
are those that cannot be classified on the basis of available information.

The MICA Program uses air Quality Designation in Outcome Objective scoring. to Additional
points are given to projects with positive air quality benefits in non-attainment and maintenance
areas. Currently the program does not differentiate designation by pollutant types and only allows
the user to select one designation. Future program revisions may include pollutant valuation
based on air quality designation for that particular pollutant.
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Chapter 3 — Operation of the MICA Program

MICA is an Access database program that consists of two modules:

1. In the PROJECT MODULE, the user inputs project-level data, and the uniform project
measures are calculated for each project that is entered. Figure 3-1 shows the starting
screen for the Project Module, which is the screen that appears when MICA is launched.
The mode-specific windows are opened from this window by clicking on the appropriate
mode button.

2. In the MICA MODULE, the user defines the multimodal investment scenarios, and the
scenario measures are calculated for each scenario that is entered. Additionally,
comparison analysis of two or more scenarios is performed in this module. Figure 3-2
shows the starting screen for the MICA Module of the program.

As the figures show, the user may switch between the two modules by clicking on the button in
the upper right corners of the screens.

Microsoft Access - [pri_Base : Form] HEIER
J File Edit Yiew Insert Format Records Tools Window Help ;lillﬂ
Multimodal [nvestment (Cheice Analysis Run MICA r

Ferry! | Highway | s | Non-Motorized | Rail | TDM | Transit |

List of Available Projects for this Mode

Click to switch
to MICA Module

Click appropriate
button to open

mode-specific L
project window

Figure 3-1: Starting Screen for Project Module
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El Microsolt Access - [scen_Base : Form] [_[=]x]
J File Edit Wiew Insert Format Records Tools Window Help _|® ﬂ‘

- lB@as |t la(adadzn val-wE s k.
Multimedal [nvestment Cheoice Analysis

List of Created Scenarios

a
Compare Existing
Scenarios:

selected Scenarip:  SCenario Edit Delete Add Mew
Repart: & Scenatio: Scenario: m Scenario: [
Safety Travel Time Environmental Cllck tO SWItCh tO
D Scenario Name Total Cost BCR Benefits Benefits User Benefits Benefits .
Project Module

B 43 Scenario A 141,312,078 32.53 4,506,230,516 305,870,972 50,531,704 16,238,946

+4 Scenario B 147,534,830 32.23 4,731,980,702 187,953,180 54,660,207 16,754,037

45 Scenario C 141,312,076 32,53 4,506,230,516 305,870,972 50,531,704 16,238,946

46 Scenario D 160,510,185 34.9 5,647,122,503 160,916,510 64,724,127 19,965,294

47 Stenario E 151,238,206 SE.75 | §7,722,542,072 | $174,721,393 | $572,704,441 75,638,122

=0 Stenario F 150,282,850 757 1,033,023,074 | $265,952,724 | $129,165,531 4,003,506

51 Scenario G 715, 606,795 16,15 | $2,260,509,610 | $378,241,296 | $1,115,651,717 | 47,068,743

52 Scenario H 144,101,497 23.8 | $2,241,466,507 | $377,675,120 | $1,094,007,545 | §7,678,346

—I Current Selected Scenario Summary
Description: 4% Disc Rate - Opt, BCR
Budget Level Type: Lump Sum Optimization Method: Single Criterion
Budget Amount{s): $150,000,000 Parameters: » Benefit-Cost: 100.00%

Record: 141 4 1k [ efrs] of 10

Figure 3-2: Starting Screen for MICA Module

This chapter describes the user inputs and general procedures employed by the MICA program.
The project-specific inputs and procedures will be described in the subsequent mode chapters of
this report.

Project Module

Opening Screen for Project-Level Analysis

All project-level data are input, and analyses completed in the Project Module. Figure 3-3 shows
a representative starting screen for project-level analysis. The figure shows the window that
opens for Rail project analysis, but all mode-level opening screens have the same features
shown in the figure. These features are:

Description of projects in database — Lists all of the projects that have been either completely
or partially entered into the database for that mode. This summary listing indicates the Project
Title, Project Type, and the Region of Washington State in which it is located.

Input status — Indicates whether or not the data that is required for analysis is complete, for each
project listed. If the required input data is complete, the box is checked. If any piece of data
required for project analysis is missing, the box is not checked. Note, only the projects with
complete input status are brought into the MICA module for multimodal analysis.
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Project selection status — Displays an arrow next to the project on the list that is currently
selected. Only one project at a time may be selected. In the Figure 3-3 example, the third project
on the list is shown as selected. The user can select a different project by clicking anywhere on
the row of the description for that project, in which case the arrow would move to the new
selection.

Sub-cateqory button — Indicates which sub-category of the mode is active. In the Figure 3-3
example, only one sub-category (Improvements) is available. However, for other modes more
than one sub-category is present. Sub-categories will be described in the mode-specific chapters
when they are applicable.

Project entry buttons — Each button launches one of the four possible actions that the user can
perform in project-level data entry and analysis. The user clicks the Add button to enter a new
project. The other three actions, Edit, Preview and Delete, are performed on projects that
already exist within the database. In this case, the user first selects the project and then clicks the
button for the appropriate action. The four project entry actions are described in the following
sections.

E Microzolt Access - [pri_Base - Form] |- [ x]
J File Edit Wiew Insert Format Records Tools Window Help _1® ﬂ‘

e = A A R A A A = =R

Multimedal [nvestment Chmce Analysis Mica Moduie_ |

|»

Ferry | Highway | 115 | Non-Motorized il TDM | Transit |
I Investments [Y] \
List of Available Projects for this Mode Sub-category button
Ii -
: Project Edit Delete: Add Mew
Selected Project: 1 0f 13 Report: @ Project: Project: | Pm]ect
Input | Project entry buttons:
Statu: Project Title Project Type Region
P W Port of Grays Harbor Transload Facility Modal Connections Clympic
[v] Maches-Yakima Track Rehabilitation Track Improvement South Central - P roj ect Re po rt
[v] Horns Rapid Spur Track Improvemenk South Central . .
[l Crossing Grade Separation at 5r-27 rossing Improvement jGrade Separatic]  Eastern - Edit Prolect
[w] Ballard Spur Rehabilitation Track Improvement Morthwest - Delete Pro'ect
[w] Part of Clympia Connection Upgrade Modal Connections Qlympic j
[v] King Street Station Renovation Station Improvement Morthwest
[v] Mew Passenger Trainset - Seattle-Portland Corridor Passenger Train Set Purchase Statewide A
[v] Tacoma - Graham Track Rehabilitation Track Improvement Clympic Add NeW ProjeCt
[v] arain Train Expansion Project Freight Car Purchase Statewide
[v] Ewerett to Eelingham - track upgrade Track Improvemenk Morthwest
[v] Crossing Improvement at Sr-503 rossing Improvement /Grade Separatic]  Southwest
[w] Washington Praduce [ Fruit Express Program Freight Car Purchase Statewide
-

Description of projects in database

Input status

Project selection status

Figure 3-3: Example of Starting Screen for Project-Level Analysis
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Add a New Project

The Add button is selected when the user wants to add a completely new project to the database
within the active mode. Figure 3-4 shows the first page of a representative Input Form for adding
a new project. The figure shows the window that opens for Ferry construction projects, but all
mode-level opening screens have the same features shown in the figure.

For all modes and projects in the database there are four components of data requirements, each
presented on a separate “page” of the Project Input Form:

e General Project Information
e Project Benefits

¢ Outcome Objectives

e Project Costs

The user can access each of the four pages by clicking on the appropriate tab at the top of the
Project Input Form. Alternatively, clicking on the Continue button at the bottom of the screen will
advance the user to the next page of the Input Form.

TR =k
J File Edit VYiew Insert Format Recc _I- _|5' 5'|
RE . Delete This Project: m Preview Project Report: & Save & Exit: q&'
|- b @y =
Mlllt] General Project Info IPrnject Benefits | Dutcome Dbjectives | Project Costs | I I =
I Ferry Highway FERRY PROJECT INFORMATION
s | Instructions: Please enter in the appropriate values below, The bold fields are required.
Maintenance & Operations
A i ~| General Data \ R
List of Available Projects ki Project Title: II ! ‘
Project Identification Number:
Selected Project: e — ﬁ R
o e ——— Tabs to access project
SLeAus ' data components:
» O ct Region: 'I L
= a Leg pistrict: [ - General Project Info
Z "f_‘ B Quality: | - - Project Benefits
= il i WT"’ CDF"'W” F__[ - Outcome Objectives
= FGTS | tion: hd .
E : s - Project Costs
i Friday
[v] Sei
[v] Part Tc
[v] Clir
v Soutk
v ML
v Bremerton Im
v St
Advances to next
page in input form
Conkinue
Record: 14| 4 || 1 v | lr#] of 1 (Filkered) LI

Figure 3-4: Example of Project Input Form, General Information
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General Project Information

This component contains of descriptive data for the project. All projects in all mode categories
require the following descriptive information:

e Project Title — Descriptive title of the project
o Project Identification Number — Identifier that is unique to the project

o Project Type — Specific type of project, selected from a pull down list specific to the mode.
The project types for each mode category are summarized in Table 1-1, and are described in
detail in each of the mode chapters of this report.

e Biennium — Biennium in which the project is to be considered for funding

e Region — WSDOT Region in which the project is located. A pull down menu provides the six
region options: Eastern, North Central, Northwest, Olympic, South Central and
Southwest. Two additional options are presented: Statewide should be selected if the
project is located in multiple regions, and since they are not considered within regional
constraints, Ferry should be selected for all Ferry projects.

o Legislative District — State Legislative District in which the project is located.

¢ Air Quality — Air quality designation, as identified by the Clean Air Act. A pull down menu
provides the options of Attainment Area, Non-Attainment Area, Maintenance Area, or
Unclassifiable (as described in the Project Measures chapter of this report).

e WTP Corridor — Identifies whether or not the project is located within an identified WTP
Corridor (as described in the Project Measures chapter of this report). A pull down menu
provides the options of Yes or No.

o Strategic Freight Network — Identifies the Freight Goods Transportation System (FGTS)
Classification. A pull down menu provides the options of T-1, T-2, T-3, T-4, T-5, or None (as
described in the Project Measures chapter of this report).

Different modes may have additional required descriptive data within the General Project
Information component. For modes to which this applies, the additional requirements are
described in the mode chapter.

Project Benefits

The benefits input worksheet collects all data needed to calculate the User Operating,
Environmental, and Safety benefits. Each project type within each mode has a unique
procedure for calculating benefits, and each procedure is quite involved. All benefits calculation
procedures are described in detail in the mode chapters of this report.
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Outcome Objectives

The MICA outcome objective worksheets are broken down into the three major components of
the overall vision — Vibrant Communities, Vital Economy, and Sustainable Environment. The
following paragraphs describe how the 100 possible points are distributed within each outcome
objective question. The question numbers correspond to the outcome areas shown in Table 2-17.

Vibrant Community Outcomes

Figure 3-5 shows the input screen for the Vibrant Community outcome objectives.
The Vibrant Community outcomes are scored as follows:

Outcome 1 — System Operation and Maintenance
Parts A, B, and C are worth 34, 33, and 33 points respectively. Points are assigned if the user
selects a yes answer for each part. The user must select the strategy associated with Part B.

Outcome 2 — System Preservation

A score of 50 points is assigned if the user answers yes to question 2. The user must also select
a preservation strategy from the pull-down list. An additional 50 points is assigned if the project
type for the particular project is classified as a preservation project.

Outcome 3 — Special Needs Transportation

A score of 75 points is assigned if the user answers yes to question 3. The user must also select
a strategy from the pull-down list. An additional 25 points is assigned if the project type for the
particular project is associated with Special Needs Transportation.

Outcome 4 — Congestion Relief

Points are only assigned if the project is located within an identified WTP Corridor (see General
Project Information). If the calculated travel time savings is positive then a score of 100 points is
assigned. If the travel time savings is equal to zero, 50 points are assigned. Finally, if the travel
time minutes is estimated to be negative then 0 points are assigned.

Outcome 5 — Increased Travel Options
Parts A and B are each worth 50 points. Points are assigned if the user selects a yes answer for
each part.

Outcome 6 — Seamless Connections
Parts A and B are each worth 50 points. Points are assigned if the user selects a yes answer for
each part.

Outcome 7 — Safety

If the calculated safety benefits are greater then zero a score of 80 points is assigned. If the
calculated safety benefits are equal to zero then a score of 40 points is assigned. Finally, if the
safety benefits are negative then a score of 0 points is assigned. An additional 20 points are
assigned if the user selects a yes answer.

Outcome 8 — Security
A score of 100 points is assigned if the user answers yes to question 8.

Outcome 9 — Community Based Design
20 points is given for each of the five livable communities strategies utilized by the project.
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Outcome 10 — Collaborative Decision Making
Parts A and B are each worth 50 points. Points are assigned if the user selects a yes answer for
part A and if the number of partnerships entered is greater then 0 for part B.

OUTCOME OBJECTIVE QUESTIONS

Instructions: Please enter in the appropriate values below,

I Community Economic | Env¥ironmenkt |

1. Daoes the proposed project increase the transportation system's operation by

addressing an existing maintenance deficiency? (Project area
currently does nok meet a minimunn threshold value as defined in the
service objectives.)

b

utilibzing exisking resources more efficienth? Ves
If ves, how? | Signal Timing/Coordination =
maintaining setvices in the event of a disaster? Mo -

2. Does the proposed project preserve the existing kransportation

infrastructure? fes T
If yes, how? | Structural Failure =
3. Does the proposed project increase the number of basic transportation =
needs being mek? fes
If ywes, how? |Increase Servicedccessibility for Special Needs Pnpulation;l
4, Does the proposed project provide congestion relief by reducing person and Mo

freight delay on a designated 'WTP Corridor?

5. Does the proposed project improve viability of alternatives to privateh-
owned automaobile trips by providing:

niew alternatives?

=

i

better quality of existing alternatives? 13

6. Does the proposed project provide easier connections between different

services by:
decreasing the number of barriers? Yes T
increasing the ease of transfer? Mo =
7. Does the proposed project reduce and prevent deaths, disabling injuries, Mo -

and societal costs of accidents?

Does the project area currently not meet threshold rates as defined in the Mo -
service objectives?

3. Does the proposed project improve the safety and security of the
transpoartation syskem?

If ves, how? | Establish Emergency Plans ;I

9, Does the proposed project support livable communities and increase community satisFaction
with the development and implementation of transportation services by: {Check all that Apply)

Caompatible with Community's Wision [

Address Existing Moise Impacts [™ Address Existing Traffic Impacts v
Minirnize Noise Impacts ¥ Minimize: Traffic Impacts to Communities v
10, Does the proposed project support livable communities through effective Mo -

collaborative decision-making?

Howe many partnerships are involved with the project? Textz03:

1

Figure 3-5: “Vibrant Community” Outcome Objective Inputs
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Vital Economy Outcomes

Figure 3-6 shows the input screen for the Vital Economy outcome objectives.

QUTCOME OBJECTIVE QUESTIONS

Instructions: Please enter in the appropriate values below,

Community I Economic Environment

11, Coes the proposed project reduce barriers that delay the effective and
relaiable mowvement of frieght?

If ves, select the applicable action strategy. I Infrastructure = I

Does the proposed project maintain the ability o move Feight and goods in the
event of alternation £ the ColumbiafSnake River system as a transportation Yes =
right of way?

N

12, Does the proposed project support general economic prosperity by:

supporting statewide economic development through kargeted

transportation investmenkts? fes T

sUppaorting economic prosperity in distressed areas through targeted =

transportation investrents? I ho :I
13, Does the proposed project provide support for tourism bry:

increasing traveler information to tourist destination? Yes v

improving the quality of tourists' travel related experiences in Mo T

Washington?

Figure 3-6: “Vital Economy” Outcome Objective Inputs

The Vital Economy outcomes are scored as follows:

Outcome 11 — Freight

Points are assigned according to the level of FGTS Classification with T-1 classification
warranting a score of 90 points, and T-5 classification warranting a score of 54 points. T-2, T-3
and T-4 classifications warrant scores of 81, 72, and 63 respectively. Part B is worth an additional
10 points, which are assigned if the user selects a yes answer.

Outcome 12 — Economic Prosperity
Parts A and B are each worth 50 points. Points are assigned if the user selects a yes answer for
each part.

Outcome 13 — Tourism

Parts A and B are each worth 50 points. Points are assigned if the user selects a yes answer for
each part.
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Sustainable Environment Outcomes

Figure 3-7 shows the input screen for the Sustainable Environment outcome objectives.

OUTCOME OBJECTIVE QUESTIONS
Instructions: Please enter in the appropriate values below,
Communikty | Economic ” Environment
14, Dwoes the proposed project help maintain air quality by meeting air quality I ﬁ = I
health standards?
Is the proposed project in accordance with the State Implementation Plan for Mo -
Air Quality?
15, Does the proposed project reduce water quality impacts caused by
transporation Facilities and services? Yes T
Does the project comply with Federal and state water quality
requirernents? I Yes ¥ I
Does the project address existing water quality problems? Mo -
16. Does the proposed project avoid or minimize impacts to watershed and
habitat From Fram current and Fukure transportation activities? I Mo j’
Does the project comply with environmental regulations? I Mo - I
Does the project address existing watershed or habitat impacks? Mo -
Is the project consistent with the objectives and priorities established in
the applicable watershed management plans? Yes =
Indicate the appoximate scale of impact due ko the project,
Approximate added imprevious surface. |6-2D Acres T I
Approximate wetland area impacted, I =1 Acre "I
17. Does the proposed project minimize the use of resources and increase the [
use of recycled material?

Figure 3-7: “Sustainable Environment” Outcome Objective Inputs

Outcome 14 — Air Quality

Air quality points are assigned based on the calculated value of environmental benefits and the
air quality classification of the project region. Positive environmental benefits in a non-attainment
area scores 80 points while in a maintenance area it would score 60 points. Positive
environmental benefits in an attainment or unclassifiable area would score 40 points. If the
environmental benefits equaled zero the scores for non-attainment, maintenance, and attainment
or unclassifiable would be 70, 50, and 40 respectively. If the environmental benefits were
negative, the scores for the non-attainment, maintenance, and attainment or unclassifiable
categories would be 0, 20, and 40 respectively. Part B is worth an additional 10 points if the user
selects a yes answer.

Outcome 15 — Water Quality

Parts A, B, and C is worth 34, 33, and 33 points respectively. Full points are assigned if the user
selects a yes answer for each part. Half points are assigned if a N/A is selected for an answer for
each part.

Outcome 16 — Habitat

Questions A through D are each worth 5 points and the points are assigned if the user selects a
yes answer for each part. Part E is worth up to 40 points with the full points assigned for zero
impact. 20 or 10 points are assigned for the next two levels of impact and 0 points are assigned
for the highest level of impact. Part F is also worth up to 40 points with the full points assigned for
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zero impact. 20 or 10 points are assigned for the next two levels of impact and O points are
assigned for the highest level of impact

Outcome 17 — Use of Resources
A score of 50 points is assigned if the user answers yes to question 17.

Project Costs

The cost inputs and calculations are uniform for all projects within all modes in MICA. Figure 3-8
illustrates the input screen for project costs, which include these components: Capital Costs (out
of which Environmental Retrofit Capital Costs are distinguished), Operation and Maintenance
Costs, and Terminal Value. Additionally, the cost components are input according to their
source: WSDOT, Federal, and three “Other” sources that are named by the user. Other sources
could include city, county, private, and non-WSDOT state funding.

Delete This Record: 'ﬂTﬂ | Preview this Entry: @.l Save & Exit: Hﬂ'l

General Project Info | Project Benefits | Dutcome Objectives Project Costs |

COST INPUTS

Inskruckions: Please enter in the appropriate values below,

e

Enker project capital costs {include environmental retrofit costs)

Bienniums
1 2 3 4 5
WSDOT Share: | $0.00 | $0.00 |f $0.00 | $0.00 $0.00
Federal Share: | $0.00 || $0.00 || $0.00 || $0.00 || $0.00
Cther sources of project funding (i.e. city, couky, private, non-waDioT skabe Funding)
Mame of Source: 1 Fd 3 4 5
| | $0.00 || $0.00 || $0.00 || $0.00 || $0.00
| | $0.00 || $0.00 || $0.00 || $0.00 || 40,00
| | $0.00 | $0.00 |f $0.00 | $0.00 | $0.00

OF the capital costs shown above, indicate the amaounts dedicated ta teh Fallwing enviranmental
retrofit measures:

1 2 3 4 5
Fish Barrigt
Restorations | fo.0 [ 40.00 ) §0.00 $0.00 | $0,00
Starm ‘Wat
el 000 ] go00 ] g000 ]  doo0 | $0.00
oise Bartier | $0.00 [ $0.00 || $0.00 | $0.00 | 0,00

Construckion:
Enker average operation and maintenance cost, per year of analysis life:

WSDIOT Share: I $0.00
Federal Share: I $0.00

| | 40.00
| | 40.00
| | $0.00

Enter the terminal walue of project at the end of analvsis period:

Terminal Yalue at end of vear: I $0.00

Recard: H| A || 1k w0 [r#] of 1 (Filtered)

Figure 3-8: Cost Input Form
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Capital Costs

The program allows Capital Costs of a project that span up to five bienniums (10 years) to be
considered. To calculate the net present value (NPV) of capital costs, MICA calculates the
Present Worth of a Future Sum for each biennium, and sums the NPV value for each biennium to
calculate the total capital cost.

NPVCaprust = zz=1 Cap — COStb * (1 + i)(z*bil) Equation 3-1

Where, NPVcap cost = Net Present Value of the Capital Cost
b = biennium number
Cap_Costy, = Capital Cost entered for biennium “b”
i = discount rate

(2 * b — 1) = n = midpoint of the biennium = analysis period

This calculation is performed for each funding source, and the various sources are summed to
calculate the total capital cost of the project.

The Environmental Retrofit section asks that the user identify the amount from the capital cost
that will be spent on the three environmental retrofit projects: Fish Barrier Removal, Storm Water
Retrofit, and Noise Barrier. The same calculation is used to determine the NPV of these costs.
The environmental retrofit costs are singled out simply so that the benefits of these projects may
be estimated. Once the NPV is calculated, the benefit-cost ratio for the project type is applied
to estimate the NPVgnesit (as described in the Project Measures chapter).

Operation and Maintenance Costs

The operation and maintenance (O&M) cost values that are input are assumed to occur annually
for the duration of the analysis period. Thus, the MICA calculates the NPV of O&M costs by using
the Present Worth of a Uniform Annual Series equation.

1+i)' -1

NPVO&M Cost — O & M — COStann * % Equation 3-2
- i(1+1)

Where, NPVos&wm cos: = Net Present Value of the Operating and Maintenance Costs

O&M Costyy, = Annual O&M cost entered by user
i = discount rate

n = analysis period

This calculation is performed for each funding source, and the various sources are summed to
calculate the total O&M cost of the project.
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Terminal Value

The terminal value is input as a single value that represents the residual value of the project at
the end of the analysis period. To calculate the NPV of the terminal value, the Present Worth of a
Future Sum is calculated.

NPV vane = Term _ Value * (1 + i)" Equation 3-3
Where, NPVterm vaie = Net Present Value of the Terminal Value

Term_Value = Terminal Value entered by user
i = discount rate

n = analysis period

Edit an Existing Project

Selecting the Edit button, as shown in the Project Level Analysis starting screen in Figure 3-3,
allows the user to add or change data for a selected project that has previously been partially or
completely entered. The project to be edited must first be selected from the project list. Then
clicking the Edit button will open the same series of windows that are used when adding a
project. The previously entered data will be displayed in the input fields, and the user can change
or add to it as needed.

Preview an Existing Project

Selecting the Preview button, as shown in the Project Level Analysis starting screen in Figure
3-3, initiates MICA'’s calculation of the project measures for the selected project, and then
displays a print-ready project report. The project report summarizes all of the calculated project
measures, as well as the input data and global assumptions that were used in the calculations.

The project measure calculations can only be performed if the input data is complete. If the data
is incomplete, an error message stating that there is missing information will appear when the
Preview option is selected. However, a project report will still generate that summarizes the
entered input data, with no project measures displayed.

Delete an Existing Project

Selecting the Delete button, as shown in the Project Level Analysis starting screen in Figure 3-3,
allows the user to completely remove a selected project from the MICA database. To remove a
project, the user must simply select the project, and then click the Delete button. A message box
will appear to confirm that the user wants to delete the selected record (the term record refers to
the selected project).
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MICA Module

In the MICA module, individual scenarios are defined and multiple scenarios are compared.
Figure 3-9 shows the starting screen for the MICA module.

Opening Screen for Scenario-Level Analysis

The major functions of the Scenario-Level Analysis screen, as shown in Figure 3-9, are described
as follows.

Description of scenarios in the database — Lists all of the scenarios that have been previously
defined. The summary listing indicates the scenario identification number, scenario name, the
total costs of all projects funded in the scenario, and the cumulative safety, travel time, user, and
environmental benefits for the scenario.

Description of selected scenario — Lists the details of the scenario that is currently selected
from the list of scenarios in the database. The pencil icon to the far left of the scenario list
indicates the current scenario.

Selected Scenario action buttons — Each button launches one of the three possible actions that
the user can perform with existing scenarios in the database. The three actions are Scenario
Report, Edit Scenario, and Delete Scenario. The three scenario action buttons are described in
the following sections.

Add New Scenario — The Add New Scenario button creates a new scenario in the database.
The steps involved in adding a new scenario are described in the following section.

Compare Scenarios - The Compare Scenarios button compares the selected scenarios. The
check box located to the left of the Scenario Name indicates whether the particular scenario will
be included in the comparison.
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Ed Microsoft Access - [scen _base : Ft Indicates which Click Switch
|8 Ee £dt vew msetfromat 2  Scenarios are selected 5 ic tOMW'th to
|- @ &Ry & wg for Comparison roject Module

Multimodal [nvestment Choice Analysis Project Module |

List of Createg Scenarios

-
: i Compare Checked
selegdted Scenario: | Scenario Edit Delete Add Mew = E
Report: [& Scenatio: = Scenatio: i Seenario: " ¥ SCenariog:

Salet’ Travel Ti Environmental
are  Scenatio Name Total Cost BCR Benefi Benefits User efits Benefits
i Scenario A 141,312,076 32,53 | $4,506,230,51 305,870,972 50,531 K04
Scenario B 163,391, 364 206 | 45,353,041,527 N§202,792,576 | \§62,759,2 Button to Compare
Scenario C 169,056,092 34.27 | $5,659,190,758 | 32,203,893 4,574,253 Scenarios
Scenario D $160,810, 185 34.9  [§5,647,122,503 | $1\916,810 | $eN724,127
[m] Scenario E $151,238, 206 55.75 | $7,722,542,072 | $174QL393 | $572 N ] | priiemmideimll
[m] Scenario F 150,282,850 7.57 | $1,033,923,074 | $265,90N724 | $129,10G830 Button to Add New
Scenario G 215,896,795 16,13 [$2,260,589,519 | $376,241, 6 [§1,115,651,717 .
Seenario H 144,101,437 23.8%y) $2,241,458,507 | $377,673,12\ | $1,094,007,545 Scenario
= Current Selected 9enario Si ¥ -
Description: 4% Disc Rate - Opt. BCR M—— | Selected Scenario
Budget Level Type: Lump Sum DOptimization NJethod: Single Criterion buttons:
Budget Amounk{s): $150,000,000 ParameteNg: « Berefit-Cost: 100.00% - View Report
- Edit
- Delete
T
Scenarios in database

Description of selected scenario

Record: |1| 1 || 1 |>||He| of 11

Figure 3-9: MICA Level Analysis Screen

Add New Scenario

The Add button is selected when the user wants to add a completely new scenario to the
database. Figure 3-10 shows the first page of the Scenario Input Form.

There seven steps to entering a new scenario with each step presented on a separate “page” of
the Scenario Input Form:

1. Scenario Info

2. Assumptions

3. Budget Levels

4. Select Projects

5. Project Criteria

6. Optimization Method

7. Generate Scenario
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The user can access each of the seven pages by clicking on the appropriate tab at the top of the
form.

Scenario Info

The first step of generating a scenario is to enter the descriptive date for the new scenario. All
scenarios require the following descriptive information, as shown in Figure 3-10:

Scenario ID - Identifier that is unique to the scenario
Scenario Name — Name of the scenario
Description — Description of the scenario

Author — Name of user creating the scenario

Date Created — Date the scenario was created

koft Access - [scen_Base : Form]

EdiF e Treavk Erernzk Daceede  Tacle  Windaa Hale

i &2 MICA - Running a Scenario [ _ (O] <]

savesExit:  Ey

|5 Scenario Info " ions | Budget Levels | Select Projects | Project Criteria IOptimization Methodl Generate Scenario |

Scenario ID: |43
Scenario Mame:! |Scenario A Tabs to access the
Description: |4% Disc R.ate - Opt, BCR steps to generate a
Author: [REY scenario
Date Created: 12f10f01

Figure 3-10: Scenario Input Form, Scenario Info

Assumptions

The Assumptions Screen, which is shown in Figure 3-11, shows the values of the global variables
that are currently being used by the program. The Project Measures chapter contains a
discussion of these global variables and their default values. The user can (1) accept the
variables as they are by moving to the next tab or (2) choose to modify the global variable values.
If changes are made to this screen, a message box will appear to confirm that the user would like
to make modifications to the values and to warn that this will cause all the projects within the
database to be recalculated.
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1 Scenario Info Assumptions Budget Levels Select Projects Project Criteria |0ptimization Method | Generate Scenario

|_ r

= Present Yalue A ptions
Discount Rate: [4.00%

Life Cycle: |20 [years]
Annual | Daily Benefit: 260 [daysiyvr]

Auto YMT diverted For every bike mile traveled: 0,38

Auto YMT diverted For every walk mile traveled: 0.26

Yehicle Truck
Walue of Travelers Time: [$6.12 420,22
Walue of In-Yehicle Time as % of Wage Rate: |50.00% 100,00%
Walue of Out-of-Yehicle Time as % of Wage Rate: [Fo.00% i
‘ehicle Operating Cost - Direct: W i
‘ehicle Operating Cost - Full: $0.59 | $0.66
—| Safety Assumptions =

Accident Costs
Cost per Fatality Accident: | $800,000,00 o

Cost per Disabling Injury Accident: M

Cost per Evident Injury Accident: W

Cost per Possible Injury Accident: W

Cost per Property Damage Only Accident: W

Accident Rates Auko Truck Bus Rail
Fatality: 1.21 1]
Injury: 179,44 0.5
Property Damage: 152 1
H Pollution A ptions =
Percent of Trips Starting With a Cold Start:
Auka: 60,00%
Freight Yehicles: [ oo
Pollutants o] MO Pr10 MOC
Aukomobile Emission Rate: 0.03 i}
Freight Yehicle Emission R.ate: 0.32 1]
Bus|Transit Emission R.ate: 14,51 7.7 0.32 1]
Rail Emission Rate: 1] 1] 1] 1]
Automobile Amount per Cold Start: 60,2 0.86 1] $0.00
Freight Yehicle Amount per Cold Start: 1] 1] 1] 1]
Emmission Cost per Tor: | $3,889.00 $3,731.00  |$11,066,00 1] =

Figure 3-11: Scenario Input Form, Global Variables Screen

Budget Levels

In the Budget Levels Screen, shown in Figure 3-12, the user selects the budget period of either 2
Years, 6 Years, 10 Years or 20 Years. The user enters the appropriate budget amounts for each
two-year period within the total selected period. Figure 3-12 shows the screen that appears if a
two-year (one biennium) budget period is selected. If, for example, the six- year budget period
were selected, the user would have to enter a budget amount for three bienniums. In addition, the
user has the choice of constraining the allocations to Budget Per Region or Budget Per Mode.
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B3 MICA - Running a Scenario

- __r————| Buttonstoselect
budget period
Scenario Info | Assumptions Budget Levels Select Projects Project Criteria__ | Opt TeETETETETTTTTT

Select Budget Period |
& 2 vears & Years 10 ¥ears 20 Years ‘
ﬂ Select Budget Allocation Method |
Budget Per Region | Budget Per Mode | I
Eastern; $0 Ferty: $0
Iarth Central; $0 Highway: [ %3
Morthwest; $0 e
Clympic; $0 on-Matorized: 40
South Central; $0 Rail [T g0
Southwest: $0 TOM:
Statewide [ S0 — Buttons to select
ey ) ehny s [ PUdDget constraints
! |

Figure 3-12: Scenario Input Form, Budget Levels Screen

Select Projects
The Select Projects screen, shown in

Figure 3-13, allows the user to select the projects that are to be considered for funding, among
the total list of projects. This screen displays a list of all completed projects in the database, along
with project information such as identification number, project title, mode and project type, region,
and WSDOT project cost. A check in the Select Proj box indicates the project has been selected
for funding consideration. The user can Select All or Clear All projects using the buttons above
the project list in addition to individually selecting or deselecting projects by clicking on the Select
Proj box for each project.

The By Region and By Mode project selection filters can be used to quickly sort through projects
by mode or by region. A check box indicates that the region or mode selected will be included in
the filtered project list. Rebuild Completed Project List will apply the filters to the completed
project list shown above.
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E5 MICA - Running a Scenario 10l x|

Save Exit:  Eg

Scenario Info | Assumptions Budget Levels Select Projects Project Criteria | Optimization Methodl Generate Scenario |
H Completed Project List F
-
Select all: 8 | Clear All: <4 | Use Prexvious Scenario Contracts: =1 ‘
Select
Proj. Proj. ID Project Titl Mode Project Type Region WSDOT Cost
(D] BB [ahwyion: -5 mp0.00B-3.67ENgp Hery | P Lane [ NC | $2z,658,998
= EE Sr-16 29.8-29.19 Bicycle CorNgction el Lirban Bicycle Lol 1 4240385
T 5r405 mp3. 2169 o 5r900 N RAfon . 2,578
& [ahwyiol] 5ri6 mp19.80 saquiNiobart Road to Tigergate To deselect all projects |55
[w] [13hweyioze Sr18 mp23.90 Thyergate ko Sro0 T L5 015 T 3,077
[w] [13hwyioz; Translake -\g520 . 6,690
M | 54891 additional -5 Ramp Metering To select all projects 523
W] [200z200 SR 2 Pavement Preseryation C g ek L L) T e, 570
[w] (2002404 SR 2 Pavement Preseryation D H , 302
M |lo0zion ) ] To select or deselect 440
[ _[03nm012 a0 193.4-134.2 Trail Construction individual projects 538
b [03railigsy””  Everett to Belingham - track upgrade 535
|| Mg permio: Sr 97 mpl71.92-175.63 iy Climbing Lane i $16,570,394
3003426 SR 3 Pavement Preservation HwyP | Pavement Preservation aL 45,154
|30034ZB SR 3 Pavement Preservation B HwyP | Pavement Preservation aL 43,601,098 j
Record: 14| | T v | vi]r#] of 89
By Region: {check all that apply)
To select projects by ¥ Eastern W Morth Central W Northwest
Region \-'7 Olympic ™ South Central M Southwest
By Mode: {check all that apply)
To select project by ¥ Ferry IV Highweary v 115
Mode S~ IV Transt [V Rail V| TDM
T Hon-Motorized
i j i ress to apply the filter ko the list above
To rebuild project list Press to apply the filter o the list ab:
using r99|0n3| and \ Rebuild Completed Project List

mode filters

Figure 3-13: Scenario Input Form, Select Projects Screen

Project Criteria

The Project Criteria screen, as shown in Figure 3-14, allows the screening out of projects that do
not meet minimum thresholds specified by the user. To do this, the user enters a minimum value
for each project criterion the he or she wishes to be screened. For example, the user may only
want to consider projects with a benefit-cost ratio greater than 1 and safety benefits greater than
0. By inputting a “1” into the “Benefit Cost Ratio” box and a “0” into the “Safety Benefits” box,
unacceptable projects are screened from funding consideration. If all Minimum Threshold boxes
are left empty, all projects defined in the previous step (Select Projects) are considered in the
analysis. The project criteria consist of 22 categories: the benefit-cost ratio, four estimated benefit
categories, and the 17 outcome objective areas.
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E5 MICA - Running a Scenario =l

Save & Exit:  Ep

Scenario Info Assumptions Budget Levels Select Projects Project Criteria  |Optimization Methodl Generate Scenario |
g Mini Threshold E
Flease enter a value if you wish ko further limit the selected project list by:
Minimum Threshold: {enter a number for all that apply)
Benefit Cost Ratio _l_ Safety e
Safety Benefits Security e
Travel Time Savings e Community Based Design e
User Cost Savings — Collaborative Decisions |
Environmental Benefits e Freight Movement e
Syskem Operations and Maintanence e Econamic Prosper e
Syskem Preservation e Tourism e
Special Meeds Transporatation — Air Quality —
Congestion Relief e ‘Waker Quality e
Increased Travel Options e Habitatf\Watersheds e
Seamless Connections Use of Resources

Figure 3-14: Scenario Input Form, Project Criteria Screen

Optimization Method

In the Optimization Method screen, shown in Figure 3-15, the user sets the optimization priorities
for the scenario. Priorities can be based on Single Criterion, Multi-Criteria, or Weighted Multi-
Criteria. The project selection criteria are selected from a list of 22 categories (as described in
the previous “Project Criteria” step).

Single Criterion Optimization — The user selects one optimization criterion from the pull-down
list of 22 categories.

Multi-Criteria Optimization — The user selects as many criteria as desired from the list of 22
categories. The optimization weights each selected criterion equally.

Weighted Multi-Criteria Optimization — The user enters a weighting factors between 0 and 1 for
as many criteria as desired from the list of 22 categories. The sum of all the weighting factors
must equal 1.0. If they do not, an error message will appear and the scenario analysis will not
proceed. The optimization step will use the criteria categories and the entered weights.

Important Note:

When selecting criteria for optimization the user should be aware of issues with “double-
counting”. Including measures such as benefit-cost ratio and safety benefits would count the
safety benefits twice since they are already included in the benefit-cost ratio measure. In
addition, certain outcome objectives capture the same measures as benefit-cost ratio. For
example, due to the nature of preservation projects they tend to score high in the benefit-cost
ratio category since typical preservations projects require little capital to maintain the benefits of
facility. Therefore using the benefit-cost ratio category and the preservation outcome objective
together would place weight on preservation projects. A general rule of thumb is that it is best to
use either the benefit categories or the outcome objective categories to avoid issues with double
counting. Another rule of thumb is to limit the number of categories included in the optimization to
five or six. Beyond that number the optimization program is most likely only utilizing some of the
criteria and it is difficult to decipher the which criteria are reflected in the funded projects list for
that scenario.
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E5 MICA - Running a Scenario 10l =|

Save & Exit;  Ep

Scenario Info

ptions Budget Levels Select Projects Project Criteria  Optimization Method | Generate Scenario I

H Select Dptimization Method [

Flease select one of the Following Optimization Methods, Once method is chosen select criteria to base optimization on.

|
| o

‘Weighted Multi-Criteria |

Enter weights in decimal Form {must add up ko 100%)

0.00% Benefit Cost Ratio 0,00%  Safety
0.00% Safety Benefits 0.00%  Security
Multi-Criteria | —_—

0.00% Travel Time Savings 0,00%  Community Based Design
Select criteria to be considered For — —
aptimization (Al equally weighted) 0.00% User Cost Savings 0.00% Collaborative Decision Making
Benefit Cost Ratio - 0.00%: Environmental Benefits 0,00%  Freight Movement
Safety Benefits 0.00% System Oper, and Maint, 0.00% Economic Prosperity
Travel Time Savings —_— ———————
User Cast Savings 0.00% Sysktem Preservation 0,00%:  Taurism
Environmental Benefits 0.00% Special Needs Transpaortion 0.00% At Quality
Syskem Operation and Maintenance . . — .
Syt Fisar e 0.00%: Congestion Relief 0,00%  Water Quality
Special Needs Transportation 0.00% Increased Travel Options 0.00%  Habitat/Watersheds
Gamerzsliam (R . 0.00% Seamless Conneckions 0.00% | Use of Resources
Increased Travel Options

Seamless Connections

Safety ﬂ

Figure 3-15: Scenario Input Form, Optimization Methods Screen

Generate Scenario

When the user selects the Generate Scenario tab the program will automatically run the
scenario calculations, based upon the optimization criteria and budget levels defined by the
analyst in the previous steps. Scenario calculations consist of (1) optimization calculations and
(2) selection of a set of funded projects. The scenario inputs of budget allocation, project
selection, and optimization method must be completed before the Generate Scenario function
can be run. If these inputs are incomplete, an error message will appear when the user selects
this tab.

Figure 3-16 shows the Generate Scenario screen, which displays the results of the scenario
analysis. The “Optimization Summary” lists all of the scenario parameters input by the user in the
previous screens. The “Funded Project List” identifies the projects selected for funding under the
scenario, and summarizes the total WSDOT cost and the total benefit-cost ratio for all funded
projects.
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B3 MICA - Running a Scenario
Scenario Info Assumptions Budget Levels select Projects Project Criteria | Optimization Method | Generate Scenario
—| Dptimization Summary |—
Budget Level Type: DOptimization Method:
Budget Amount{s): Parameters:
—| Funded Project List o
Fund Proj. ID Project Title Mode Project Type Region BCR WSDOT Cost =
p| ves 5 Ilahee Vessel Preservation Fry Wessel Preservation F¥  [47.9683 13,715,342
es o Chelan Vessel Preservation Fry Wessel Preservation Fy  [47.7274 24,859,497
es 2 Cathlamet Yessel Preservation Fry Wessel Preservation Fv  [45.2184 27,041,917
es 7 Elwa Vessel Preservation Fry Wessel Preservation F¥  [39.6028 17,693,242
Yes  |13kdmi0z] 2003-2005 CTR. Support TOM  |mmute Trip Reduction Supp|  Wa [33.2003 44,807,692
Yes  [03nm016 Sr-240 33.86-34, 36 Pathway Extension M Urban Bicycle SC 0 [31.2308 $173,077
Yes  [03nmO010 Sr-525 8,50 Pedestrian Control M Pedestrian Risk Locations | MW |28.0426 $115,385
‘es  |13kdm00E[ Snohomish Co I-5 Corridor Transit Oriented Dev Plan DM Areawide TOM Program MW |26.8276 | $8,126,752
Yes  [03nmO01S Sr-16 29,07-29,19 Bicycle Connection M Urban Bicycle oL [22.4862 $240,385
‘es  [13kdm00d Tacoma Marrows Pricing Program DM Areawide TOM Program oL (177945 | $2,391,410
Yes  [03nmO0S Sr-195 94,3 School Crossing M Pedestrian Risk Locations EA  [16.8256 $192,308
[22.5267] $141,312,076 <
-
Record: 14 4 || 1w |4 of 44

Figure 3-16: Scenario Input Form, Generate Scenarios Screen

Edit an Existing Scenario

Selecting the Edit button, as shown in the Scenario Analysis starting screen in Figure 3-2 allows
the user to add or change data for a selected scenario that has previously been partially or
completely entered. The scenario to be edited must first be selected from the project list. Then
clicking the Edit button will open the same series of windows that are used when adding a
scenario. The previously entered data will be displayed in the input fields, and the user can
change or add to it as needed.

Preview an Existing Scenario

Selecting the Preview button, as shown in the Scenario Analysis starting screen in Figure 3-2,
generates a print-ready scenario report. The scenario report summarizes the scenario input
information as well as listing the funded and unfunded projects. In addition, the report provides
the Cumulative Scenario Measures of costs and benefits, average outcome objective scores, total
benefit-cost ratio, and funding summaries by mode and region.

Delete an Existing Scenario

Selecting the Delete button, as shown in the Scenario Analysis starting screen in Figure 3-2,
allows the user to completely remove a selected scenario from the MICA database. To remove a
scenario, the user must simply select the scenario, and then click the Delete button.
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Compare Scenarios

Selecting the Compare button, as shown in the Scenario Analysis starting screen in Figure 3-9,
allows the user to compare multiple scenarios. Figure 3-17 shows the initial form that displays
when the Compare button is selected. All of the scenarios that were selected in the previous
screen (Figure 3-9) are displayed. The tabs across the top of the form list the four comparison
information forms. The Preview Comparison Report button allows the user to print the current
form view. The Close Comparison Window button closes the comparison forms and returns the
user back to the Scenario Analysis starting screen (Figure 3-9).

B3 scen_dispCompare : Form _ = | Ellll

| Preview Comparison Repork: @ | Close Comparison Window: EL"

Selected Scenarios |Eumpare Benefits | Compare Outcome Objectives | Compare Plots |

SELECTED SCENARIO SUMMARY =]
Scenario ID: |44
Scenario Hame: [Scenario B |
Projects Funded: [11 of 16 |
Total WSDOT Cost: 169,391,364 |
Budget Method: (Lurmp Sum [2 years] | $150,000,000

Optimization Method: [Single Criterion | BCR

Scenario ID: [45 |
Scenario Hame: [Scenario © |
Projects Funded: [12 of 17 [
Total WSDOT Cost: 169,056,092 |
Budget Method: (Lurmp Sum [2 years] | $150,000,000

Optimizati [Single Criterion | BR

Scenario ID: |46 |
Scenario Hame: [Scenario O |
Projects Funded: [13 of 15 [
Total WSDOT Cost: [$160,510,155 |
Budget Method: (Lurmp Sum [2 years] | $150,000,000

=

ptimization Method: [Single Criterion | BCR

S o I (51
o[ R . =

Figure 3-17: Selected Scenarios for Comparison

Figure 3-18 shows the benefit comparison screen for the scenario comparison analysis. The
form lists the selected scenarios and tabulates the overall benefit cost ratio, estimated accident
reductions by accident types, estimated reduction in pollutants by emission types, in addition to
the overall benefits for safety, travel time, user, and environmental benefits. The tabular format
allows for quick comparison of the different benefit categories.
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B scen_dispCompare : Form

| Preview Comparison Report: @ |

Chapter 3 — Operation of the MICA Program

=l

Close Comparison Window: EL"

Selected Scenarios Compare Benefits |l3|:|mpare Outcome Dbjectives | Compare Plots |

SCENARIO BENEFITS COMPARISON

m
2
= = £
= T e 2 E
3 g g | & & 2
= =
£ = =
o g z& |28 | =38 | =4 = | 2 |g| =t
2 Py = = m = = m — @ o =] £ ~m
a 2 =) & S g =] S g =] =] = = 3] =g
2 ] € 3 3 s 2 =) 2 = = = = =
. g 2| 3 | Z =% |°& | =3 | =4 g€ s |s |3 | -2
ID  |Scenario Hame = ] ] ] b 3 b b 7 7 7 7 s
-ﬂm Scenario B 324 123|017 | -3020943 | $59,353,042 | 1528359 | 202,793 62,759 | -5749( -G42 392 1490 18,559
45 [Scenario C 343 -122| -BBV2S5 | -265386 | $9,699,191 | 2527544 | §332,204 F64,574 5125 576 336 163 §20,005
46 [Scenario O 348 -122| -58955 | -266076 | $9647 123 | 1677714 [ $160917 F64,724 2137 | 578 336 163 §19,965
51 Scenario G 161| -145| -33655| -98082 | $2,280,590 (1016775 | $375.241 |$1 1156352 1706 -74 T 147 §7 569
52 [Scenario H 238 -129) -33422 | -95120 | $2.241 489 (1049235 $377 673 |§1,094 905 1599 58 435 200 7575

Ll

Record: 14| 4 |[ 1 e es]of 1

Figure 3-18: Scenario Benefits Comparison

Figure 3-19 shows the outcome objectives screen for the scenario comparison analysis. The
form lists the selected scenarios and tabulates the average outcome objective score. The tabular
format allows for quick comparison of the different outcome objective categories.
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B3 scen_dispCompare : Form - |EI|1|
I Preview Comparison Repork: @l Close Comparison Window: EL"
| selected Scenarios | Compare Benefits Compare Outcome Objectives |l3|:lmpare Plots |
SCENARIO OUTCOME OBJECTIVES COMPARISON =
=
& =
o =
el | g i
2 g ] -
3 g il 8 3z .
£ 3 2 E| 5|2
L
IHUEEE 2lzld|¢ | §
>l g15|2|¢ i 2|2 5 g
g% 8|3 § gl gz E a‘ =
gl 8| =l 2 @ 3 gl | 3 §
2| = | B 8l o 8|2 |F|5|8)|8 2 e c
£ 2 g|5|5|2|c|8| = 2| 5|5| 2|3
ID  |Scenario Hame S8 |&|7| % & é g2 g’ g g|&|& |8
44] |Scenario B 47 |40 |20 |58 |20 |36 |12 |10 |19 |35 | 6 |22 |47 |99 | 43 |69 | 29
45 |scenario C 45 | 45 | 26 [E+0E 22 |37 |15 |15 |19 |38 | 7 |23 | 40 |95 | 44 |66 | 31
46 [Scenario D 47 |43 |22 |59 |23 | 34 |13 |11 |18 |40 | 7 |25 |39 |99 | 44 |68 | 33
51 |scenario G 35 |84 | 23 |51 |24 |15 |40 |15 |34 |51 |52 |19 |11 |71 |46 |42 |15
52 |scenarioH 43 |77 | 44 |60 |45 |27 |35 |32 |29 |56 | 32 |33 | 22 | &7 |59 |62 |32

Ll

Figure 3-19: Scenario Outcome Objectives Comparison

The final and perhaps most useful screen of the scenario comparison analysis is the Compare
Plots form shown in Figure 3-20. This form allows the user to select the categories in which to
display the scenario comparison information graphically. The user may manually select the
categories to graph from the list on the left side of the screen or use the six buttons above the list
to perform common comparison plots. The scenario comparison plots allow the user to
graphically see where the gains and losses are between scenarios.

The six common comparison plots listed in the buttons mentioned above are further described
below:

Scenario benefits — Graphs the travel time, safety, user, and environmental benefit levels for
each of the selected scenarios.

Travel Time Reductions — Graphs the estimated travel time reductions for both all traffic and for
just freight traffic. In addition the user transfer estimate is also graphed each of the selected

scenarios.

Pollution Reductions — Graphs the estimated emission reductions for CO, NOX, VOC, and PM-
10 pollutants for each of the selected scenarios.

Safety Reductions — Graphs the estimated accident reductions for fatality, injury, and property
damage only accidents for each of the selected scenarios.

Modal Funding — Graphs the funding by mode for each of the selected scenarios.
Regional Funding — Graphs the funding by region, including statewide and ferry modes, for each

of the selected scenarios.
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B3 scen_dispCompare : Form

=101x]

| Preview Comparison Repork: & |

Close Comparison Window: [jl¢

Selected Scenarios | Compare Benefits | Compare Outcome Objectives Compare Plots |

SCENARIO COMPARISON PLOTS - BY SCENARIO

' pollution Reduction " Modal Funding
" Travel Time Reductions ¢ Safety Reductions " Regional Funding

Highlight the Field below that you wish
to display on the graph.

6,000,000,000

Total Scenario Cost (43

5,000,000,000

Benefit Cost Ratio

Travel Time {min)
Freight Travel Time {min) 4,000,000,000
User Transfer

0 Reduced (tons)
WO Reduced (tons)
MO Reduced (tons) 3,000,000,000
PM10 Reduced (tons)
Fatalities Reduced
Injuries Reduced
Property Damages Reduced 2,000,000,000
Ferry Funding Level ($)

Highway Funding Level ($)

Highwway Preservation Funding Leve
175 Funding Level ($) 1,000,000,000 [ —
Mon-Motorized Funding Level ($) /

Rail Funding Lewvel ($)

TOM Funding Level ($)

Eastern Funding Level ($)

Ferry Funding Level ($)

Morth Central Funding Level ($)
Morthwest Funding Level ($)

Olympic Funding Level ($)

South Central Funding Level ($) LI

|
4\
|

Sconaric B \

Suanario
Scenaric D
Scoraria G
Srenario H

Ge+009
Se+009
4e+009
Se+009
= Travel Time Benefits (5)
Safety Benefitz (§)
T — U=zer Benefitz (5)
Environmental Benefits (5)
1e+009
1]

Record: 14| 4 |[ 1 e ]es] of 1

Figure 3-20: Comparison Plots by Scenario
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Projects for the ferry system are broken down into two major categories, construction and
preservation programs for both terminal and vessel projects. Preservation projects are the higher
priority for the ferry system and the maijority of the projects under funding consideration fall into
this category. Construction projects are usually identified by forecasted demands of the ferry
system. Preservation projects for both vessel and terminal infrastructure are identified through
the Washington State Ferry System (WSF) Life-Cycle Cost Model.

Inventory of projects

The current WSF Capital Plan identifies infrastructure needs for 2001-2011 for both the Current
Law and New Law cases. The New Law case assumes additional monies available from
unsecured future funding sources such as proposed tax or fare increases. The current law
program identifies projects 125 projects under the categories of terminal (20 terminal locations),
system-wide, and vessel class (10 sub-categories). The Current Law Construction Program is
estimated at $163 million for the 2001-2003 biennium, $420 million for the six-year plan, and
$693 million for the ten-year plan.

Inventory of current analysis methods

The WSF Life-Cycle Cost Model identifies potential terminal and vessel preservation projects.
Each vessel and terminal within the system is analyzed for the upcoming 10-year period using the
average life cycle for vital and non-vital elements of the terminal or vessel. Each element in the
model is assigned an expected life and a typical cost of replacement. A condition rating for the
vital and non-vital systems is assigned based on the number of elements that are operating within
their expected life cycle. A vital condition rating of 100 corresponds to a terminal or vessel that
has 100 percent of its elements operating within its expected life. The condition rating is
determined for each of the five bienniums both with and without the recommended improvements.
The recommended improvements, as identified by the life cycle cost model, are reviewed by the
ferry system operators and revisions based on first-hand knowledge are made before the final
proposed improvements are made. The costs identified by the model include 20% engineering
and management contingency and 6% inflation costs.

Terminal and vessel construction projects include both new construction and reconstruction of
existing facilities or vessels. Analysis of construction projects utilizes demand forecast modeling
to analyze the needs for and the impacts of the proposed project. Typically a design study is
performed to research and document these findings. Typically very few construction projects are
proposed for a given biennium and the capital expenditures very high so the level of analysis is
usually very in-depth.

Identification of analysis gaps

Below is a list of known gaps in the analysis. Long-term gaps represent areas where additional
data may be needed. These are areas recommended for further work in future phases of the
project.

Construction Projects

e Continue to refine the programs use of the travel demand model results.
o Ferry emission and vessel accident rates are currently assumed to be negligible.
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Handle isolated island routes differently since the “drive-around” option is not an alternative.
Currently you would just enter a large number into the drive-around times to show that it

wasn’t a feasible alternative.
Refine the modeling of driver behavior during long-term service disruptions.

Investigate whether a non-linear relationship would be more appropriate for modeling the

probability of service failure based on condition rating.

Incorporate available information on freight travel and preferably the tonnage and estimated

value of freight goods carried.

Ferry emission and vessel accident rates are currently assumed to be negligible.

Project worksheets and inputs

Chapter 3 — Operation of the MICA program explains the general functions of the project and
scenario levels of the program. The following sections focus on the input forms and calculations
specific to the Ferry project types.

Project Information
From the Project Level Screen for Ferry the Project Information Screen shown in Figure 4-1 will

be displayed when adding or editing a ferry project.

The Ferry Project Information Screen is

identical for all project types. The Project Benefits screen (shown on the second tab) is the only
ferry input screen that is specific to the project type. From any of the ferry project screens, the
three buttons at the top of the screen can be selected to delete the current project, preview the
calculation results, and save and exit the current project.

B3 Ferry Input Form - Add New Project

=101 x|

Delete This Record: m | Preview this Entry: &l Sawe B Exit! uﬂ'l

General Project Info |Prujec:t Benefits | Dutcome Objectives | Project Costs |

FERRY PROJECT INFORMATION

Inskructions: Please enker in the appropriate values below, The bold Figlds are required.

= General Data |-

Project Title: |
Project Identification Mumber: I—
Projeck Type: | ;l
Bignniurm: I—
Fegion: Iﬁ
Leg_Districk: I—
Air Cuality: | ;l
Isin WTP Corridor?: [&

FaT3 Classification: I - I

Figure 4-1: Ferry Project Information Screen
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Project Title: descriptive title of the project

Program Identification Number: Unique identifier used by WSF and WSDOT to identify project.
Project Type: Select appropriate project type from pull down list. Four choices available: Vessel
Preservation, Terminal Preservation, Vessel Construction, and Terminal Construction. The
program will not allow the user to continue to the remaining three input forms without first
selecting a project type.

Region: WSDOT Region for the project. Lists the 6 regional WSDOT offices in addition to a
Ferry and Statewide region for special project types.

Legislative District: State Legislative District. If multiple districts apply choose a primary
district.

Population Density: Choose either urban or rural. If both apply chose a primary density.

Air Quality: Attainment/Non-Attainment/Maintenance/Unclassifiable areas as identified by the
Clean Air Act. If multiple areas apply choose a primary area.

WTP Corridor: Yes or No. Is the project on an identified WTP Corridor?
FGTS Classification: Is the ferry route on the Strategic Freight Network? If so choose one of

the five Freight Goods Transportation System Classification (T-1 through T-5) from the pull-down
list. Otherwise choose “None”.

Preservation Projects
Preservation projects are sub-categorized as either vessel or terminal preservation projects.

Vessel Preservation Projects
The following descriptions refer to Figure 4-2.

Vessel Information:

Vessel Name: Name of Vessel to be preserved

Ferry Class: Select the applicable Ferry Class from the pull-down list
Condition Ratings: (From the WSF Life-Cycle Cost Model)

Beginning Biennium Start Year: First year of first biennium in four digit format

Current Condition Rating: Enter the Vital and Non-Vital Condition Ratings at beginning
of analysis period

Bienniums: Enter the Vital and Non-Vital Condition Ratings for each biennium.
Base Case: Projected Condition Ratings without the improvements
Project Case: Project Condition Ratings with the improvements

Route Information:
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Approximate Drive Around Time: Approximate driving time from terminal to terminal.
If there is no available drive around route enter 180 minutes (3 hours)

Average Ferry Travel Time: Includes crossing, loading, and unloading times but not
waiting times.

Average Daily Trips: For weekday and weekend. Should be the yearly average and
account for seasonal highs and lows.

Fare Information:

Car and Driver: Average fare paid for a car and driver. Should be the yearly average
and account for peak seasonal and commuter pricing.

Passenger: Average fare paid for a passenger. Should be the yearly average to and
account for peak seasonal and commuter pricing.

Trip Purpose Information: The following inputs can be found from the 1999 Travel Survey results

Work/School Business: Route specific trip purpose information for the three periods
should be entered. Numbers represent a percentage of daily trips for each period based
on trip purpose.

Medical Appt./Personal Business: Route specific trip purpose information for the three
periods should be entered. Numbers represent a percentage of daily trips for each period
based on trip purpose.

Social/Recreational: Route specific trip purpose information for the three periods
should be entered. Numbers represent a percentage of daily trips for each period based
on trip purpose.

Boarding Mode Percent - Vehicle: Route specific boarding mode percent for the three
periods should be entered. Numbers represent a percentage of total passengers by
boarding mode for the period.

Boarding Mode Percent — Walk-On: Route specific boarding mode percent for the three
periods should be entered. Numbers represent a percentage of total passengers by
boarding mode for the period

Percent of Daily Ridership in PM Peak Period: Percentage of total daily riders
typically traveling in the peak period from 3 to 7 p.m.

Average Boat Wait Times: The following inputs can be found from the 1999 Travel Survey results

0-10 Minutes: Percentage of passengers during each of the three periods with a wait
time between 1-10 minutes

11-30 Minutes: Percentage of passengers during each of the three periods with a wait
time between 11-30 minutes

31-60 Minutes: Percentage of passengers during each of the three periods with a wait
time between 31-60 minutes

61-90 Minutes: Percentage of passengers during each of the three periods with a wait
time greater then 60 minutes.
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E3 Ferry Input Form - Add New Projeckt - |EI|£|

Delete This Record: m | Preswiew this Enkry: @ | Save & Exit: “g:? |

General Project Info Project Benefits |Elut|:ume Objectives | Project Costs I

VESSEL PRESERVATION -

Instructions: Please enter in the appropriate values below,

Wessel Name: | Route I0: I
Ferty Class: | | Mumber of Yessels Serving Route: I

o Codtenrawe

Beginning Bienniurm Start Current Condition Rating

‘fear (\,.r\,-'w]l:l Wital: I
Mon-wital: I—

Bienniums
Base Case 1 2 3 4 3
vital: | | | | |
Mon-Yikal: I I I | |
Project Case
vital: | | | | |
Mon-Yikal: | | | | |

Approximate Drive Around Travel Time:

Average Ferry Travel Time: I

{include crossing, loading, unloading, buk MOT waiting )
Weekday Weekend

Average Daily Trips (Route Average): | |

Car & Driver: I Wi'allk-on Passengers: I

PM Peak PM Mon-
(3-7pm} Peak Sunday

WorkfSchool/Business: I
Medical &ppt. /Personal Business: |

Sarial/Recreational

Boarding Mode Percent - Wehicle
Boarding Mode Percent - Wall: |

% of Daily Ridership in PM Peak Period: I

PM Peak PM Mon-
(3-7pm} Peak Sunday

0- 10 Minutes: |
11 - 30 Minutes: |
31 - 60 Minutes |
&1 - 90 Minutes: |

Continue |

Record: 14 ] 4 |] 1k | et |e] of 1 (Filkered)

Figure 4-2: Vessel Preservation Input Screen
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Terminal Preservation Projects
The following descriptions refer to Figure 4-3.

Terminal Information:
Terminal Name: Name of Terminal
Condition Ratings: (From the WSF Life-Cycle Cost Model)
Beginning Biennium Start Year: First year of first biennium in four digit format

Current Condition Rating: Enter the Vital and Non-Vital Condition Ratings at beginning
of analysis period

Bienniums: Enter the Vital and Non-Vital Condition Ratings for each biennium.
Base Case: Projected Condition Ratings without the improvements
Project Case: Project Condition Ratings with the improvements
The following information should be entered for each route served by the terminal.
Route Information:

Approximate Drive Around Time: Approximate driving time from terminal to terminal.
If there is no available drive around route enter 180 minutes (3 hours)

Average Ferry Travel Time: Includes crossing, loading, and unloading times but not
waiting times.

Average Daily Trips: For weekday and weekend. Should be the yearly average and
account for seasonal highs and lows.

Fare Information:
Fare Information:

Car and Driver: Average fare paid for a car and driver. Should be the yearly average
and account for peak seasonal and commuter pricing.

Passenger: Average fare paid for a passenger. Should be the yearly average to and
account for peak seasonal and commuter pricing.

Trip Purpose Information: The following inputs can be found from the 1999 Travel Survey results
Work/School Business: Route specific trip purpose information for the three periods

should be entered. Numbers represent a percentage of daily trips for each period based
on trip purpose.
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Medical Appt./Personal Business: Route specific trip purpose information for the three
periods should be entered. Numbers represent a percentage of daily trips for each period
based on trip purpose.

Social/Recreational: Route specific trip purpose information for the three periods
should be entered. Numbers represent a percentage of daily trips for each period based
on trip purpose.

Boarding Mode Percent - Vehicle: Route specific boarding mode percent for the three
periods should be entered. Numbers represent a percentage of total passengers by
boarding mode for the period.
Boarding Mode Percent — Walk-On: Route specific boarding mode percent for the three
periods should be entered. Numbers represent a percentage of total passengers by
boarding mode for the period

Percent of Daily Ridership in PM Peak Period: Percentage of total daily riders
typically traveling in the peak period from 3 to 7 p.m.

Average Boat Wait Times: The following inputs can be found from the 1999 Travel Survey results

0-10 Minutes: Percentage of passengers during each of the three periods with a wait
time between 1-10 minutes

11-30 Minutes: Percentage of passengers during each of the three periods with a wait
time between 11-30 minutes

31-60 Minutes: Percentage of passengers during each of the three periods with a wait
time between 31-60 minutes

61-90 Minutes: Percentage of passengers during each of the three periods with a wait
time greater then 60 minutes.
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Delete This Record: [ | Preview this Entry: [ &) | Save & Exit: Ep |

General Project Info Project Benefits |Dut|:|:lme Objectives | Project Costs |

TERMINAL PRESERVATION -

Instructions: Please enter in the appropriate walues below,

Terminal Hame: |

o condenmane

Eeginring Eiennium Start Current Condition Rating

Year (Ww}:l Wital: I
Mon-Yital: I—

Bienniums
Base Case 1 2 3 4 5
vital: | | | | |
Mon-Yikal: I | I I |
Projeck Case
vital: | | | | |
Mon-Yikal: I | I I |

Enter the following information for each ferry route served by the terminal
Selected Record: 1 of 1 Prev | Mexk | Add Another Route:  k# | Delete: m

Rouke Marme: I

Approximate Drive Around Travel Time: I
Average Ferry Trawvel Time: I

{include crossing, loading, unloading, but MOT waiting)

Weekday Weekend
Average Daily Trips - Weekday: | I
Car & Driver: I ‘' allk-on Passengers:

PM Peak  PM Mon-
(3-7pm} Peak Sunday

‘WorkfSchool/Business

Medical Appt. [Personal Business

Boarding Mode Percent - Yehicle

N |

N |
SocialfRecreational: | |
N |

|

Boarding Mode Percent - wialk: |

% of Daily Ridership in P Peak Period: I

PM Peak  PM Mon-
(3-7pm) Peak Sunday

0- 10 Minutes: | | |
11 - 30 Minutes: | | |

L4]

Conkinue |

Figure 4-3: Terminal Preservation Input Screen
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Construction Projects
Construction projects are sub-categorized as either vessel or terminal construction projects.

Vessel Construction Projects
The following descriptions refer to Figure 4-4.

Vessel Information:
Vessel Name: Name of Vessel.
Route: Route number vessel is typically used on or will be used on.

Vessel Improvement: Select if the construction project is for a vehicle or passenger
only vessel.

Ferry Class: Select the applicable ferry class from the pull down list.

Vessel Retire: Will the construction of the project result in another vessel being retired
from regular service?

Current Terminal Condition Rating: If the vessel retirement question was answered
“yes” then enter the vessel condition rating from WSF Life Cycle Cost Model for Vital and
Non-Vital Systems for the retiring vessel.

Travel Demand Modeling Results
Initial Analysis Year: Enter four digit number for analysis year.
Forecast Analysis Year: Enter four digit number for analysis year.

Weekday Ridership Numbers:
Auto Access/Egress Travel Time: Total auto travel times for 24-hour period in person-
hours. Calculated from the peak hour estimates based on peak hour percentages for the
initial and forecast years with and without the project.

Ferry Wait Travel Time: Total ferry wait times for 24-hour period in person-hours.

Ferry In-Vehicle Travel Time: Total travel time on the vessel including load and unload
times in person-hours for the 24-hour period.

Average Annual Week Day Ridership: Average ridership for typical weekday that
represents an average of the peak and off-peak season ridership numbers.

Week End Ridership Numbers:
Auto Access/Egress Travel Time: Total auto travel times for 24-hour period in person-
hours. Calculated from the Sunday estimates the initial and forecast years with and

without the project.

Ferry Wait Travel Time: Total ferry wait times for 24-hour period in person-hours.
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Ferry In-Vehicle Travel Time: Total travel time on the vessel including load and unload
times in person-hours for the 24-hour period.

Average Annual Week Day Ridership: Average ridership for typical weekend day that
represents an average of the peak and off-peak season ridership numbers.

i B3 Ferry Input Form - Add New Project - |EI|5|

Delete This Recard: T | Prewiew this Enkry: Ep'l Save & Exit: H,-:?l

General Project Info  Project Benefits |Dut|::ume Objectives | Project Costs |

VESSEL CONSTRUCTION -
Inskructions: Please enker in the appropriate values below,
o vemdlmfomation
Yessel Mame: I Ru:uute:l
[

Vessel Improvement: |
Fetry Class: | =

Dioes this project retire an existing Ferry wessel? [~ {check For ves)

If wes, what is the current Yessel Condition Rating Fat the vessel ba be retired?
{From the 'WSF Life Cyele Cost Madel Wikal: I Man - Yikal:

Initial Analysis Year (i I Forecast Analysis Year (wiw: I

Year: Year:

Weekday Ridership Mumbers EBase Case  Project Case Base Case  Project Case

Auto Access/Egress Travel Time:
(24-hr period in persan-hrs)

Ferry \Wait Travel Time:
{Z4-hr perind)

| | |
| | |
Ferry In-Vehicle Travel Time:| | | |
| | |
| | |

{24-hr period)
Automobile Yehicle Miles Traveled:l

fverage Annual Weekday Ridership:l

Weekend Ridership Numbers

Ako AccessiEgress Travel Time:
(24-hr period in person-hrs)

Ferry Weait Travel Time:
(24-hr period)

Ferry In-vehicle Travel Time: |
(24-hr period)
Automohile Yehicle Miles Traveled:l |

Average Annual Weelkday Ridership:l

Average Fare Paid by Rider: |

{Minus Inflation Increases) i
Conkinue |
Record: HI 1 || 1k | M |k*| af 1 (Fitered)

Figure 4-4: Vessel Construction Input Screen
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Average Fare Paid by Rider: Average fare paid by rider represents an average based on peak
and off peak seasonal rates, commuter pricing, and boarding modes.

Terminal Construction Projects:
The following descriptions refer to Figure 4-5.

Terminal Information:
Terminal: Name of Terminal.

Types of Improvements: Check all improvement types that apply to the terminal
construction project.

Travel Demand Modeling Results
Initial Analysis Year: Enter four digit number for analysis year.
Forecast Analysis Year: Enter four digit number for analysis year.

Weekday Ridership Numbers:
Auto Access/Egress Travel Time: Total auto travel times for 24-hour period in person-
hours. Calculated from the peak hour estimates based on peak hour percentages for the
initial and forecast years with and without the project.

Ferry Wait Travel Time: Total ferry wait times for 24-hour period in person-hours.

Ferry In-Vehicle Travel Time: Total travel time on the vessel including load and unload
times in person-hours for the 24-hour period.

Average Annual Week Day Ridership: Average ridership for typical weekday that
represents an average of the peak and off-peak season ridership numbers.

Week End Ridership Numbers:
Auto Access/Egress Travel Time: Total auto travel times for 24-hour period in person-
hours. Calculated from the Sunday estimates the initial and forecast years with and
without the project.

Ferry Wait Travel Time: Total ferry wait times for 24-hour period in person-hours.

Ferry In-Vehicle Travel Time: Total travel time on the vessel including load and unload
times in person-hours for the 24-hour period.

Average Annual Week Day Ridership: Average ridership for typical weekend day that
represents an average of the peak and off-peak season ridership numbers.

Average Fare Paid by Rider: Average fare paid by rider represents an average based
on peak and off peak seasonal rates, commuter pricing, and boarding modes.

Capacity and Circulation Improvements

Parking Capacity: The base case (before) and project case (after) parking capacity at
the terminal.
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Delete This Record: m | Presviem Ehis Entry: Ell Save B Exit: H;::'l

General Project Info Project Benefits | Dutcome Dbjectives I Project Costs |

TERMINAL CONSTRUCTION -

Instructions: Please enter in the appropriate values below,

Terminal: I

Types of Improvements: [ Accessibility [ Safety [™ Environment
icheck all that appkd [~ cieculation [ TollFaclities [~ Holding Capacity
[™ Intermodal [ Preservation [ Parking Capacity
r Fassenger Armmenities [ oOther

Initial Analysis Year (yywy): I Forecast Analysis Year (ywwy): I

Year: Year:
Weekday Ridership Mumbers Base Case  Project Case Base Case  Project Case

Auto Access/Egress Travel Time:|
{24-hr period in person-hrs)

Ferty Wit Travel Time:
(24-hr period)

Fetry In-Yehicle Travel Time:
{Z4-hr period)

Autormobile Yehicle Miles Traveled:|

fverage Annual \Weekday Ridership:|

Weekend Ridership Numbers

Auto Access/Egress Travel Time:
(24-hr period in person-hrs)

Ferry Wait Travel Time:
(Z4-hr period)

Fetry In-vehicle Travel Time:
(Z4-hr period)

Autormobile Yehicle Miles Traveled:l

Average Annual Weekday Ridership:l

#verage Fare Paid by Rider:
{Minus Inflation Increases)

O covadtyandcration mprovements

Location Base Case Project Case
Parking Capacity: | |
(Mumber of Spaces)
Tollboothis) Capacity: I I
(Carsthrl
Holding Caparcity: | |

{Mumber of Cars)

Terminal Offloading Capacity: |
{Awerage minukes to offload Ferry
wessel)

Does the lack of parking capacity create problems For the areas
around the terminal? [~ (check For yes)

Does the lack of tollbooth and holding area capacity create problems to the areas
around the kerminal? [ (check For yves)

Figure 4-5: Terminal Construction Input Screen
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Tollbooth(s) Capacity: The base case (before) and project case (after) tollbooth
capacity in number of cars able to be served per hour at the terminal.

Holding Capacity: The base case (before) and project case (after) holding capacity at
the terminal.

Tollbooth(s) Capacity:

Terminal Offloading Capacity: The base case (before) and project case (after)
offloading capacity in number of minutes to offload average ferry.

Parking Nuisance Problems: Check yes to identify that there is existing parking
nuisance problems at the terminal.

Holding Area Nuisance Problems: Check yes to identify that there is existing holding
area nuisance problems at the terminal.

Outcome Objectives

The Outcome Objectives inputs are the standard questions described in Chapter 3 of this report.
While all the input questions remain the same regardless of mode or project type the calculations
are project type dependent. Ferry preservation projects are given an automatic 50 points
because of their project type. The additional 50 points given to the project based on the
percentage increase of the Vital and NonVital Condition ratings with the Vital Conditional Ratings
being weighted twice those of the NotVital Ratings. Vessel and Terminal Construction Projects
can also earn additional points in the Preservation category if the project increased the Condition
Rating of an existing vessel or terminal.

Cost Information

The cost input forms and calculations are identical for all project types and are described in
Chapter 3 of this report. The capital project costs entered should reflect the total project cost
including engineering and project management. Costs should not be adjusted for inflation since
the calculations assume a current dollar approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In some cases this
will result in a negative operation and maintenance cost if the improvement will lower the annual
cost of operation the facility.

Benefit-cost calculations

Preservation Projects

The benefit-cost calculations for terminal and preservation projects are very similar and are based
on the methodology that the lower the vital condition rating of a terminal or vessel the higher the
probability of the failure of that facility. The benefits of preservation projects are based on the
avoidance of disbenefits. That is, the additional costs in the form of increased travel time, safety
risk, automobile emissions, and user operating costs that would incur in the case of a system
failure. The only difference between the calculations for vessel and terminal projects is that
terminals may serve several routes and therefore all the routes impacted must be considered.
Vessel preservation projects assume that the ridership numbers are equally divided between the
vessels serving that route.
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The following paragraphs describe the methodology of the calculations. The actual calculations
contained in the project code, found in Volume Il, can be followed along using these descriptions.
The paragraph titles in the following descriptions correspond to annotations found in the actual
code.

Calculations for weighted weekday percentages for trip purpose and boarding mode

The calculations first convert the peak period estimates into daily estimates by trip purpose and
boarding mode. The weekday travel survey work (see references) was performed for the PM
hours with the Peak period being define as 3:00 to 7:00 PM and the Non-Peak period being the
remaining PM hours. To calculate the percent of daily weekday trips by trip purpose the AM
hours were assumed to mirror the PM hours to model the two daily peaks. Therefore the
percentage of trips by trip purpose is calculated as the weighted average of peak and non-peak
periods with the peak period percentage being twice the PM peak period percentage. This
calculation was repeated for the remaining trip purposes. The percentage of trips by boarding
mode was calculated in a similar manner with the overall weekday percentage being calculated
as the weighted average of peak and non-peak boarding mode percentages.

Calculations for percentage of riders likely to drive around during service failure

The next step was to estimate the number of trips likely to be continued during a service failure.
This was calculated as a percentage based on trip purpose. These calculations are based on the
assumption that work trips are more likely to be continued during a service failure than personal
business trips and social trips. The calculations assume that 100% of work trips will still occur
and will be replaced by drive-around trips. 50% of the medical and personal appointment trips
and 10% of the social trips will be replaced by drive-around trips. The calculations are based on
a long-term service disruption and therefore do not represent the short-term affects of a service
disruption where it would be reasonable to assume that a higher percentage of trips would be
avoided altogether. These calculations also assume that the diverted trips would become drive-
around trips even though most routes are served by more then one vessel. The assumption here
is that the disbenefits of the drive-around trip would be equal to the disbenefits of the longer boat-
wait times.

Calculations for number of drive around trips during service failure for two-year period
The percentage of trips diverted for weekdays and weekends (Saturday is modeled the same as
Sunday travel percentages) is then converted to number of trips by multiplying the percentages
by the annual average number of daily trips for the weekday and weekend. The daily number of
trips is converted to annual number of trips using the Annual Daily Benefit global variable, whose
default value is 260 days per year. The weekend trips are calculated by subtracting the daily
benefit variable from 365.

Probability of Vessel Failure for each Biennium for Base Case and Project Case

The probability of vessel failure for each biennium period is calculated as a linear relationship to
the vessel's vital condition rating assuming that there is zero probability of failure at a condition
rating of 100 and a probability of 1 at a 0 condition rating. Preservation benefits are based on the
savings derived from service failures that are avoided and are calculated by multiplying the
difference between the Project Case probability and the Base Case probability by the disbenefit
assuming a service failure. Disbenefits are calculated assuming a service failure for the entire
biennium. [This may seem like a long duration but the assumption is that a decision was made
not to invest in the vessel and if a failure were to occur then it is reasonable to assume that
emergency money would not be available.]

Average Boat Wait Calculations

The boat wait is determined by taking a weighted average of the boat wait percentages to
calculate an average weight time for the peak, non-peak, and Sunday periods. From these
averages a daily average weight time is calculated for weekdays and weekends using the same
rationale as daily percentages by trip purpose described above.
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Travel Time Calculations

The travel time minutes are calculated separately for out-of-vehicle and in-vehicle time since
studies have shown that people value their time very differently for these two categories. The out
of vehicle time (in this case the wait time) is calculated by multiplying the average weekday wait
by the annual number of weekday trips without a service failure. The in vehicle time is calculated
as the difference between the drive around travel time and the ferry trip travel time. The
additional travel time is considered a disbenefit and the avoided wait time is considered a benefit.

Travel Time Calculations - Project Case

The estimated travel timesaving in minutes is then multiplied by the difference in service failure
probability between the Base Case (no preservation improvements) and the Project Case (with
preservation improvements). The avoided disbenefits are assumed to be benefits and avoided
benefits are assumed to be disbenefits. For example the avoided additional travel time is
considered a project benefit. The total travel timesaving is then tallied.

Travel Time Benefit Calculations

A dollar value is then assigned to both the in vehicle and out of vehicle travel times using the
program global variables for Time Value for Vehicle Travel (default value $18.36) and Percent of
Time Value for In-Vehicle Travel Time (default value 50%) and Percent of Time Vale for Out of
Vehicle Travel Time (default value 100%). The travel time minutes are first converted to hours
and then multiplied by the hourly rate and the percent of time value. Once again the avoided
disbenefits are treated as positive values and the avoided benefits as negative values.

Freight travel timesavings are not considered to be significant and are therefore assumed to be
zero.

Travel Time Benefit NPV Calculation

The travel time benefits for each biennium are brought back to a Net Present Value using the
global variable Discount Rate (default value 4%). Benefits (avoided disbenefits) are assumed to
occur at the end of each period.

Operating Cost Calculations

The additional vehicle miles traveled are calculated using the in-vehicle travel time and the
assumption of a 50 mph average running speed. The total VMT for the five periods is then tallied.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or only the direct cost of travel. The global
variable Full Cost (default yes) is used to determine whether a full or direct cost calculation is
being used for all projects in the database. If full cost is being considered then the vehicle
operating costs per mile is a higher value then the direct cost value. The user cost calculation
multiplies the additional VMT for the biennium by the appropriate operating cost to derive a user
savings for that period. (Note that the VMT calculation already includes the probability
calculation). The avoided additional costs are considered a benefit. The avoided ferry fare is
considered a revenue transfer and is not considered as either a benefit or disbenefit.

User Benefit NPV Calculation

The user operating savings for each biennium are then brought back to a present value using the
global variable discount rate (default 4%). The benefits are assumed to occur at the end of each
biennium.

Air Pollution - Emissions Calculations for Drive Around Trips

Air pollution emissions are calculated using the estimated additional vehicle miles traveled and
global variables for the emission rates per mile (assuming a running speed of 50 mph) resulting in
the additional tons released into the air due to a service failure. The emission rates are in g/mile
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and must be converted into English tons. The emissions rates are based on a warmed up vehicle
engine. To capture the effects of cold-starts the number of new trips is multiplied by the cold start
percentage (global variable that estimates the number of trips that begin with a cold start) by the
emissions in grams for an average cold start. The resulting value is tallied for each period and
the sum value is considered an avoided disbenefit and is treated as a negative value. (Note that
the VMT calculation already includes the probability calculation).

Emission Benefit Calculations

The environmental benefit for each period is calculated using the estimated avoided tons
released for each pollutant and the global variables for the dollar value for a ton of pollutant
released. The environmental benefits for each biennium are brought back to a Net Present Value
using the global variable Discount Rate (default value 4%). Benefits (avoided disbenefits) are
assumed to occur at the end of each period.

Lost Fare Revenue Calculations

Lost fare revenue is considered a revenue transfer (neither benefit nor disbenefit) but is
calculated here for informational purposes. To calculate lost revenue the number of trips with
ferry service is multiplied by the average fare based on boarding mode. Only half of the walk on
passengers’ fares are considered since the fare is only collected in one direction. The lost fare
revenue is calculated for each period and multiplied by the probability factor. The lost revenues
for each biennium are brought back to a Net Present Value using the global variable Discount
Rate (default value 4%). Lost revenues are assumed to occur at the end of each period.

Accident Calculations
The number or accidents is calculated using the estimated additional vehicle miles traveled and
global variables for the accident rate per million miles of vehicle travel for the different accident
types. The resulting value is tallied for each period and the sum value is considered an avoided
disbenefit and is treated as a negative value. (Note that the VMT calculation already includes the
probability calculation).

Safety Benefit Calculations

The safety benefit for each period is calculated using the estimated avoided accidents and the
global variables for the dollar value for each accident type. The safety benefit for each biennium
is then brought back to a present value using the global variable discount rate (default 4%). The
benefits are assumed to occur at the end of each biennium.

Cost Calculations
The capital costs for the 10-year period are brought back to a present value using the global
variable discount rate (default 4%). The costs are assumed to occur at the end of each biennium.
An implicit assumption is that the once the decision is made to preserve the vessel the
preservation efforts will continue for the entire 10-year cycle. Each two-year period is not
considered independently.

e Assumes that no outside funding is used in Ferry Preservation projects.

e Assumes that no outside funding is used in Ferry Preservation projects.

e Operation and Maintenance costs should be included since the loss of the vessel would
lower the system’s O&M expenditures.

e Environmental retrofit costs are set at zero for vessel preservation projects.

e A terminal value or salvage value calculation will be added later.
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Benefit-Cost Calculations

The Benefit Cost ratio is calculated as the sum of the present value of project benefits over the
sum or the present value of project costs. Since outside funding of vessel preservation projects is
unlikely the WSDOT Benefit Cost ratio is set equal to the real Benefit Cost ratio.

Construction Projects

The benefit-cost calculations for terminal and construction projects are very similar and are based
on the results of travel forecast modeling with and without the proposed project for both current
and future forecast year. The only difference between the calculations for vessel and terminal
projects is that terminals will ultimately have additional calculations based on landside efficiencies
such as reduced emissions effects due to increased efficiencies in the tollbooth facilities.

The following descriptions follow the methodology of the calculations. The actual calculations
contained in the code (see later section) can be followed along using these descriptions.

Travel Time Savings per Rider

The travel times for auto travel, waiting and ferry travel time are calculated on a per rider basis for
the base and project cases and for the initial and forecast years.

Induced Ridership

Induced travel is calculated for both the initial and forecast years and is the forecasted change in
ridership due to the project.

Travel Time Benefits in Minutes —Weekday Yearly Total

Weekday travel time savings for the initial analysis year is calculated for auto travel, waiting, and
ferry travel by multiplying the difference in travel time per rider for the project case and base case
by the number of riders in the base case (i.e. original riders). Induced rider travel time benefits
are calculated the same way except then multiplied by 2. These calculations are repeated for
the forecast year travel time savings. Estimated weekday values are converted into minutes and
multiplied by the global variable that converts daily savings into annual savings. Estimated
weekend values are also converted into minutes and multiplied by 365 minus the annual daily
benefit global variable. Positive values represent reduced travel times and negative values
represent increased travel times (disbenefits).

Travel Time Benefits in Minutes Total

The estimated travel timesavings in minutes for the entire analysis period is calculated assuming
a uniform growth rate between the initial and forecasted years a 0% discount factor. Only
monetary calculations use the global variable discount rate (default value 4%).

Travel Time Benefits in Dollars

The travel timesavings are then monetized using the global variables for time value for vehicle
travel (default value $18.36/hour). The estimated number of minutes for auto travel, wait time,
and ferry travel are multiplied by the time value variable and by a global variable that represents
the percent of time value attributed to each period of the journey. Studies have shown that
people value their wait time higher then their in-vehicle time therefore reductions in wait times
have a greater impact then reductions in in-vehicle travel times. The default global variable
values for in-vehicle travel times is 50% and for out-of-vehicle travel times is 100%.
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Travel time benefits are calculated for both the initial and forecast years. A uniform growth rate
between the two years is assumed and brought back to a net present value using the global
variable discount rate (default 4%).

Freight travel timesavings are not considered to be significant and are therefore not separated
from the passenger travel. Additional benefits derived from reduced freight travel are assumed to
be zero since the magnitude of these benefits are not expected to change to outcome of the
project.

Operating Cost Calculations

The change vehicle miles traveled for the initial and forecast years are calculated based on the
entered results from the travel demand forecasting model. The annual change in VMT is then
multiplied by the global variable that converts daily benefits to annual benefits. The estimated
VMT for the entire analysis period is calculated assuming a uniform growth rate and a 0%
discount rate. A positive VMT value represents a net increase in vehicle miles traveled.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of travel. The global variable
Full Cost (default yes) is used to determine whether a full or direct cost calculation is being used
for all projects in the database. If full cost is being considered then the vehicle operating costs
per mile is a higher value then the direct cost value and includes cost of ownership in addition to
cost of operating. The user cost calculation multiplies the estimated VMT by the appropriate
operating cost to derive a user savings for that period. The reduced VMT and therefore the
reduced costs are considered a benefit. Any additional ferry fares are considered a revenue
transfer and are not considered a benefit or disbenefit. The estimated user costs savings are
calculated for the initial and forecast years and assume a uniform growth rate between. Benefits
are brought back to a net present value using the global variable discount rate (default 4%).

Air Pollution - Emissions Calculations

The change in emissions levels for the four pollutants included in MICA are calculated from the
change in the vehicle miles traveled. The emissions rates are based on global variables for the
grams of emissions per mile (assuming a running speed of 50 mph). The emissions rates are
based on a warm engine. Cold start emission affects are assumed negligible at this time since
the majority of induced ferry trips are most likely diverted highway trips. The resulting estimate for
tons of emissions is calculated for the entire analysis period. Positive values represent a net
reduction in emission amounts.

Emissions Benefit Calculations

The total emission estimates are multiplied by the global variable for cost per ton for the four
types of pollutants considered in the MICA program. The emission benefits are brought back to a
present value amount using the global variable discount rate.

Fare Revenue Calculations
Fare revenues are considered a revenue transfer (neither benefit nor disbenefit). The estimated
change in revenue to the ferry system is calculated for information only and is not included in the

cost-efficiency calculation. Revenue estimates are brought back to a present value using the
global variable discount rate.
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Accident Calculations

The number or accidents is calculated using the estimated additional vehicle miles traveled and
global variables for the accident rate per million miles of vehicle travel for the different accident
types. The resulting value is tallied for the initial and forecast years and the sum value is
determined using a uniform growth rate and a 0% discount rate.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate per million miles of
vehicle travel for the different accident types as well as a global variable for the societal cost of
each accident type. The benefits value is determined assuming a uniform growth rate and is
brought back to present value using the global variable discount rate.

Cost Calculations

Currently the user enters the net present value of the cost components of the project. Future
refinements will allow the user to enter future values or annual values and the net present value
calculations will be done internally.

Benefit-Cost Calculations

The Benefit Cost ratio is calculated as the sum of the present value of project benefits over the
sum or the present value of project costs. The WSDOT Benefit Cost ratio considers all of the
project benefits but only the WSDOT portion of the costs.

Project reports

All project level reports are structured similarly with the first section showing the user inputs. The
second section shows the results to key calculations such as travel timesavings in minutes and in
dollars, benefit-cost ratios, etc. The third section shows the results to the Outcome Objective
calculations. The final section shows the Global Variables that were used in the calculations and
notes if values differed from the default values.
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Chapter 5 — Highway Improvements

The Highway Improvement Program is included in the Washington State Current Law Budget as
Program I-1. The projects included in this MICA category are also referred to as Mobility
Improvements, and consist of state highway projects that increase highway capacity. The role of
Mobility Improvements includes completing the core HOV lane system in the Puget Sound
Region; improving the level of service on rural highways; assisting in mitigation of congestion on
urban highways; and access management projects.

Inventory of Projects

The seven project types included for analysis in MICA are simply the project types that have
already been defined by WSDOT, and for which analysis methods have already been developed.
These are:

1. Climbing Lane: Addition of a truck climbing lane to a two-lane highway or to and arterial.

2. General Purpose Lane: Addition of a general purpose lane to an arterial, two-lane
highway, or a multi-lane highway or freeway.

3. High Occupancy Vehicle (HOV) Lane: Addition of an HOV lane to a highway facility.
4. Interchange: Addition of a new interchange to an existing facility.

5. Intersection: Improvement of an existing intersection.

6. Park and Ride: Construction of a new park and ride lot.

7. Two-Way-Left-Turn Lane (TWLTL): Conversion of a two-lane undivided facility into a
three-lane TWLTL facility; or, median treatments and or access spacing changes.

Inventory of Current Analysis Methods

The analysis methods developed for Highway Mobility Projects served as the starting point for the
development for all of the MICA analysis methods for all modes. The existing Mobility procedures
are implemented in a set of spreadsheets called the Mobility Project Prioritization Process
(MPPP), and they calculate all benefit and cost measures that are needed for MICA (Dowling
Associates 2000). Thus, the procedures in the MPPP spreadsheets were simply converted into
the program code needed for MICA.

Note, while the MPPP procedures were adopted exactly, project measures calculated in MICA
may vary slightly from those calculated in the MPPP spreadsheet, for the same project. The
reason for this is that some of the default values adopted for the global variables in MICA are
slightly different than those used in MPPP (i.e. the default value of a traveler’s time is higher in
MICA than in MPPP).

Identification of Analysis Gaps

The current analysis methods for highway mobility projects do not allow for the possibility that a
new or improved facility may induce new traffic. User operating impacts are calculated solely on
the improved travel speeds that will result from a facility improvement, and assume that the same
volume of traffic will use the roadway with or without the improvement. For most improvements,
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this is reasonable. If travel times are moderately improved, one can argue that the new traffic due
to the improvement has simply shifted from a different route. In this case, the negative impacts
gained along the new route would be lost along the old route, resulting in no net gain or loss.
However, in cases where an improvement results in a significant gain in travel speeds, it is
probable that some people will choose to make trips that they would not have made when the
road was difficult to travel. In this case, the additional operating costs and environmental impacts
should be considered in analysis. Induced traffic is difficult to predict, and is probably not a
significant issue for most Highway Improvement projects that are currently under consideration.
However, for a proposed project that includes major capacity improvement, it should be
addressed. Induced traffic on new or highly upgraded highways would be a worthwhile topic in
future research efforts.

Project Worksheets and Inputs

The highway improvement mode is accessed by clicking on the “Highway” button on the starting
screen of the Project Module. Additionally, the user must click on the “Improvement” sub-category
to access the specific Highway Improvement project type. Figure 5-1 shows the opening screen
for the highway improvement mode. From this screen, the analyst can access existing highway
improvement projects in the MICA database, or add a new highway improvement project (note,
the general procedures for Project Level Analysis are described in Chapter 3 — Operation of the
MICA Program).

Multimodal [nvestment Choice Analysis MicA Module |

‘Highway: 15 | Non-Motorized | Rail | DM | Transit |
Maintenance & Operations [M] I I Improvements [1-1] Preservation [P] I Safety [1-2] I

List of Available Projects for this Mode

-
ssocetmuecsvorss S I o [ 2oz ]| [ o
Input
Status Project Title Project Type Region
13 [w] SR-28 MP 0.00B - 3,676 TWLTL North Central
[v] Sr-97 mpl59.45-161.71 Clirnbing Lane MNorth Central
[v] Sr5 Grand Mound ta Maytawn GP Lane Chyrmpic
v Sr240 Corridor Stevens Dr to Colurnbia Center GP Lane South Central
[v] Sr240 mp30.63-32.02 GP Lane South Central
[w] Sr 240 mp32.01-34.587 GP Lane South Central
[v] Sr240 mp36.13-37.52 GP Lane South Central
vl Sr405 mpl.0 Tukwila to Sr1g1 GP Lane Morthwest
[v] Sr 405 mp01.00 5r181 ko Sr167 GP Lane Morthwest
] SR-97 MP 171.92 - MP 175.63 Clirhing Lane Morth Central
O SR-52Z MP 1,75 Intersection Morthwest
O SR-2 MP 1204 - 132.6 Interchange Morth Central
] Tukwila Park and Ride Park n' Ride Clympic
[v] 1-90 mp239.56 Pine Rd ta Sullivan Rd GP Lane Eastern
v SR-28 mp0.00B-3.678 gp GP Lane MNorth Central ﬂ

Figure 5-1: Opening Screen for Highway Improvement Mode
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Project Information

The Project Information input form, as shown in Figure 5-2, is the first of four screens to be
displayed when a highway improvement project is edited or added to the database. The user can
navigate through the four screens by clicking on the tab headings. Additionally, the three buttons
at the top of the screen can be selected at any time to delete the current project from the
database, preview the project report, or save the current data and exit back to the opening screen
for highway improvement projects.

E Hwy Improvement Input Form - Add New Froject |- O] ] '
Delete This Project: m | Preview Project Repork: @L | Save & Exikt: u;?

General Project Info |Pr|:|ject Benefits | Outcome Dbjectives | Project Costs |

HIGHWAY PROJECT INFORMATION

Instructions: Please enter in the appropriate walues below, The bold fields are required.

= General Data |-

Project Title: |
Project Identification Number:
Project Type: ;I
State Route:

SR Milepost Begin:

SR Milepost End:

Project Length:
Bienmiom: |

Region:

i

Leq_Diskrick:

Air Quality: I - I

Is in WTP Corridor?: [
Is in Highway System Plan?: [E

FGTS Classification: I MNone 'I

Figure 5-2: Highway Improvement Project Information Form

The Project Information component contains the following descriptive information:

Project Title: Descriptive title of the project
Project Type: Identifier that is unique to the project

Project Type: Specific type of project, selected from a pull down list. For the
highway improvement mode, the seven project types are:

e Climbing Lane

e General Purpose Lane

¢ High Occupancy Vehicle Lane
¢ Interchange

¢ Intersection

e Park and Ride Lot

e Two-Way-Left-Turn Lane
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State Route: State Route Designation, if applicable.
Beginning Milepost: Milepost number at beginning of project, if applicable.
Ending Milepost: Milepost number at end of project, if applicable.
Project Length: Length of project (miles), if applicable.
Biennium: Biennium in which the project is to be considered for funding

Region: WSDOT Region in which the project is located. A pull down menu
provides eight region options:

e Eastern

¢ North Central
e Northwest

e Olympic

e South Central
e Southwest

o Statewide should be selected if the project is located in
multiple regions

e Ferry applies only to ferry projects, and would never be
selected for highway projects

Legislative District: State Legislative District in which the project is located, if the
project fits completely or primarily in one district.

Air Quality: Air quality designation for the project area, as identified by the
Clean Air Act. A pull down menu provides the options of:

e Attainment Area

¢ Non-Attainment Area

¢ Maintenance Area

¢ Unclassifiable

as described in Chapter 2 — Project Measures.

WTP Corridor: Identifies whether or not the project is located within an identified
WTP Corridor (as described in the Project Measures chapter of this
report). Clicking on the box will check it, indicating Yes. If the box is
not checked, No is indicated.

Highway System Plan: |dentifies whether or not the project is included in the Highway
System Plan. Clicking on the box will check it, indicating Yes. If the
box is not checked, No is indicated.

FGTS Classification: Identifies whether or not the project is included in the Freight and
Goods Transportation System (FGTS) classification system. A pull
down menu provides the options of:

e T-1 (> 10 million tons per year)

e T-2 (4 to 10 million tons per year)

e T-3 (300,000 to 4 millions tons per year)
-4 (

100,000 to 300,000 tons per year)
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e T-5(20,000 tons per 60 days)
e None

as described in Chapter 2 — Project Measures.

Project Specific Benefit Worksheets

The second input screen is the benefit input form, which is unique to the each of the seven types
of projects analyzed within the highway improvement mode. The following sections describe the
input screens and the data required for each project type. However, first two components will be
described that are applied to several or all of the project types within the Highway Improvement
category: the Twenty-four Hour Volume Distribution Curves; and, the Accident Reduction
Calculation.

Twenty-four Hour Volume Distribution Curves

Several of the highway improvement project types utilize 24-hour traffic data in their calculations.
In these cases, the user selects an Annual Daily Traffic (ADT) volume distribution curve for the
highway segment under analysis. To display the curve data, the user clicks on this display button

4' on the benefit input form.

Figure 5-3 shows the data form for the 24-hour traffic distribution curve that opens when the
display button is clicked. The form displays a traffic volume for each hour of the 24-hour period,
for each approach of the selected highway segment. The curves are based on 24-hour traffic
counts conducted by WSDOT. Currently, the MICA database contains over 1500 curves that
have been formulated by WSDOT staff. The curves are listed in ascending numerical order by
state road number, and then by milepost number. The appropriate curve is selected by scrolling
through the list of available curves under the “Select Curve” field. Alternatively, the user can add
a new curve buy selecting the “Add Curve” button, as identified in Figure 5-3.

Selected curves can also be edited and deleted from the database from this window. To delete a
curve, the user clicks the “Delete” button as shown in the figure, and the active curve will be
removed. To edit a curve, the user simply types the revised volumes directly in the form, and
clicks on the “Save” button, as shown in the figure.

The active 24-hour volume distribution can also be view graphically, as shown in Figure 5-4, by
clicking on the “View graph” button in the data form. To return to the data form, the user clicks the
“View Data” button from the graph form, as shown in the figure. Clicking on the “Close” button
from either the data form or the graph form will return the user to the benefit input form.
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—
B &= hwy_inptCurves - Form

I HIGHWAY 24 HOUR CURVES

| Instructions: Please enter in the appropriate values belaw. Close‘— Retu rn to beneflt form
|. | Select Curve: || =1 I ¥iew Data viefs Graph

| General Curve Data |~ —| Average D% Traﬁf Co s by Hok|—-

! Curve #: |1 SBfEB\ TO'\'

Location: [5R-2, ARM 24,66 tourte] [ =2 fto7 Save
Direction 1 m i I ! I SO/ |
Direction 2: lﬁ oy 3k = *

HW? g 27 f=————| Switch to graphical view
Howr 5 ﬁm 43 244
Add Houfe: / 427 112 [533
Hour 7; / 399 20z [e01
Hawr 2 / 429 260 689
Howr 9: / 371 302 [673
Hour 10: 404 377 |FEL
1 Delete Haour 11 459 456 915
i Hour 12 444 533 |97
1 Hour 13: 507 543 1050
Hour 14: 29 530/ 1059
Hour 15: 377 553 930
Hour 16: 546 593 1139
Hour 17: 03 571 1074
Haour 15: 312 458|770
Hour 19: 260 369 629
Hour 20: 314 400 714
Hour 21 274 315 582
Hour 22 230 Z56| 488
Hour 23: 119 175|294
Haour 24: 58 105 163

Figure 5-3: Data form for 24-hour ADT Volume Distribution Curve
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; -
i [ %]

B hwy_inptCurves - Form

HIGHWAY 24 HOUR CURVES

| Instructions: Please enter in the appropriate values below.

Return to benefit form

| Select Curve: | =] ¥iew Data

Save
M SEEE | T
Switch to graphical view
: Add
| Delete

Figure 5-4: Graphical form for 24-hour ADT Volume Distribution Curve
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Accident Reduction Calculation

All seven highway improvement project types utilize the same procedure for the safety benefit
calculation, which is the procedure already utilized for Highway Mobility Improvements. The
method uses historical accident data for the facility under analysis. The average number of
accidents over three years is determined for each of three accident types — fatality, injury, and
property damage only (PDO). These averages are assumed to be the typical number of accidents
that will occur during each year of the project’s life. Table 5-1 shows 64 possible types of highway
improvements and the corresponding reduction factors for the three accident types (Washington
Traffic Safety Commission 1978). To estimate the annual accident reduction that will result from a
proposed improvement, the average number of accidents in the fatality, injury and PDO
categories are multiplied by the respective reduction factors.

If a project includes more than one improvement, a weighted composite reduction factor is
calculated for each accident type. The user may select up to five safety improvements for one
project. Once the annual accident reduction is estimated, the safety benefit is derived by
multiplying that reduction by the societal costs of accidents, consistent with all other MICA project
analyses.

Table 5-1: Accident Reduction Factors for Highway Improvement Projects

Reduction Factors (percent)

Type of Improvement Fatality & Injury PDO
Intersection

Add Stop Sign on Minor Leg, Rural, 2 lanes 80 65
Add Stop Sign on Minor Leg, Urban, 2 lanes 70 50
Add Stop Sign on Minor Leg, Urban, Multi Lane 20 40
Add Stop Sign on All Legs, Urban, 2 lanes 65 70
Add Right Turn Lane, Rural, Multi Lane 40 10
Add Right Turn Lane, Urban, Multi Lane 40 10
Add Left Turn Lane, Rural, 2 Lane 80 20
Add Left Turn Lane, Urban, 2 Lane 80 20
Add Left Turn Lane, Urban, Multi Lane 55 5
Add Left Turn Lane (T intersection), Urban, Multi Lane 60 50
Add Left Turn Lane (T intersection), Urban, 2 Lane 80 80
Add Left Turn Lane (Y intersection), Rural, 2 Lane 5 35
Increase Radii at intersection, Rural or Urban, All Lane 25 25
Add Traffic Signal, Rural or Urban, All Lane 50 30
Add Left Turn Signal (no left turn lane), Urban, Multi Lane 55 40
Modify Traffic Signal, Rural or Urban, All Lane 30 30
Interconnect Traffic Signals, Rural or Urban, All Lane 30 30
Add Pedestrian Signal, Urban, All Lane 55 15
Add Pedestrian Signal, Urban, 2 Lane 40 5
Ramp Metering, Rural, Multi Lane 45 45
Ramp Metering, Urban, Multi Lane 45 45
Install Flashing Warning Signals, Urban, Multi Lane 30 50
Install Flashing Warning Signals, Rural, 2 Lane 30 50
Install Flashing Warning Signals, Rural, Multi Lane 15 20
Add Flashing Beacons at RR Crossing, Rural, Multi Lane 20 80
Add Flashing Beacons at RR Crossing, Urban, Multi Lane 20 80
llluminate Intersection or RR Crossing, Urban, All Lane 15 20
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Reduction Factors (percent)
Type of Improvement Fatality & Injury PDO
Median
Painted or Raised Median, Urban, Multi Lane 10 10
Concrete Median Barrier, Urban, Multi Lane 60 60
Signing
Install Advance Warning Signs, Rural, 2 Lane 30 35
Install Advance Warning Signs, Rural, Multi Lane 5 20
Install Advance Warning Signs, Urban, 2 Lane 15 15
Install Advance Warning Signs, Urban, Multi Lane 20 20
Install Stop Ahead Sign, Rural, 2 Lane 80 45
Install Yield Sign, Urban, 2 Lane 80 60
Delineation
Double Yellow Line, Urban, Multi Lane 5 5
Reflectorized Raised Pavement Marking, Rural, Multi Lane 5 5
Reflectorized Raised Pavement Marking, Urban, Multi Lane 5 5
Edge Marking, Rural, 2 Lane 15 15
Guide Post on Curve, Rural or Urban, All Lane 25 25
Roadway
Widen Traveled Way, Rural, 2 Lane 30 40
Widen Shoulder, Rural, 2 Lane 5 0
Lengthen Acceleration Lane, Rural, Multi Lane 5 30
Lengthen Acceleration Lane, Urban, Multi Lane 60 60
Extend Drop Lane (Beyond Exit), Rural, Multi Lane 50 50
Extend Drop Lane (Beyond Exit), Urban, Multi Lane 50 50
Roadside 60 60
Guard Rail at Embankments, Rural or Urban, All Lane 35 35
Guard Rail at Bridge Ends, Abutments, Piers, Steel Sign
Posts, Rural or Urban, All Lane 80 80
Flatten Slopes, Rural, 2 Lane 30 30
Flatten Slopes, Urban, 2 Lane 30 30
Energy Absorption Devices, Rural or Urban, All Lane 15 25
Breakaway Sign Posts and lllumination Poles, Rural or
Urban, All Lane 15 25
Reflectorized Raised Pavement Marking, Urban, Multi Lane 25 25
Edge Marking, Rural, 2 Lane 50 50
Guide Post on Curve, Rural or Urban, All Lane 50 50
Roadway 40 40
Widen Traveled Way, Rural, 2 Lane 40 40
Widen Shoulder, Rural, 2 Lane
Eliminate Parking (Signing Necessary), Urban, Multi Lane 20 20
Construct Grade Separation, Rural or Urban, All Lane 50 35
Add Two Way Left Turn Lane, Rural, All Lane 20 20
Add Two Way Left Turn Lane, Urban, All Lane 20 20
Widen Bridge (Minimum Six Feet), Rural or Urban, All Lane 50 20
Reconstruct Road and Shoulders, Rural or Urban, All Lane 50 0
Climbing Lane

The benefit input form for Climbing Lane highway projects is shown in Figure 5-5. The user inputs
data under four categories:
e General Data
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e Traffic Data
e Capacity Data
o Safety Benefit Data

Figure 5-5: Benefit Input Screen for Climbing Lane Projects

5-10



Multimodal Investment Choice Analysis

Chapter 5 — Highway Improvements

The Benefit Input component for Climbing Lane projects calls for the following information:

General Data

Posted Speed:

NB / WB Lanes:
SB / EB Lanes:
Length:

Traffic Data

ADT:

Peak Hour Volume:
K factor:

Percent Trucks:
Grade:

Traffic Growth Rate:
Curve ID:

AVO:

Capacity Data

Facility Type:

Roadway Capacity:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

General Purpose Lane

Posted speed limit on facility (mph)

o Base case and Project case, initial year
Number of GP lanes in NB or WB direction
Number of GP lanes in SB or EB direction

Length of project (miles)

Average Daily Traffic (ADT) — Initial year

Peak Hour Volume (PHV) — Initial year

K Factor — Initial year

Average percentage of trucks in traffic

Roadway Grade (decimal value)

Average rate of growth per year over analysis period
Select highway volume curve that is to be used in analysis

Average Vehicle Occupancy (AVO) for automobiles

Selects facility type from pull down menu
e Base case and Project Case
Capacity per one lane of the roadway (vplph)
e Base case and Project case, initial year

e Base case and Project case, forecast year

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period

The benefit input form for General Purpose Lane highway projects is shown in Figure 5-6. The
user inputs data under four categories:

e General Data
e Traffic Data
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e Capacity Data
e Safety Benefit Data

Hwy Improvement Input Form - Add New Project

Figure 5-6: Benefit Input Screen for General Purpose Lane Projects

The Benefit Input component for General Purpose Lane projects calls for the following
information:
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General Data

Posted Speed:

NB / WB Lanes:
SB / EB Lanes:
Length:

Traffic Data

ADT:

Peak Hour Volume:
K factor:

Percent Trucks:
Grade:

Traffic Growth Rate:
Curve ID:

AVO:

Capacity Data

Facility Type:

Roadway Capacity:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

Chapter 5 — Highway Improvements

Posted speed limit on facility (mph)

o Base case and Project case, initial year
Number of GP lanes in NB or WB direction
Number of GP lanes in SB or EB direction

Length of project (miles)

Average Daily Traffic (ADT) — Initial year

Peak Hour Volume (PHV) — Initial year

K Factor — Initial year

Average percentage of trucks in traffic

Roadway Grade (decimal value)

Average rate of growth per year over analysis period
Select highway volume curve that is to be used in analysis

Average Vehicle Occupancy (AVO) for automobiles

Selects facility type from pull down menu
e Base case and Project Case
Capacity per one lane of the roadway (vplph)
e Base case and Project case, initial year

e Base case and Project case, forecast year

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period

High Occupancy Vehicle Lane

The benefit input form for High Occupancy Vehicle Lane highway projects is shown in Figure 5-7.
The user inputs data under four categories:

e Segment Information

e Traffic Volumes
e Traffic Composition
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o Safety Benefit Data

: E3 Hwy Improvement Input Form - Add New Projeck - |EI|1|

| General Project Info  Project Benefits |l:lut|:|:|me Objectives | Project Costs |

1
L
i HOV CAPACITY IMPROVEMENT =

Instructions: Please enter in the appropriate values below,

Speed Flow Curve: - I

| Length of Project: [mniles]

1 Base Case Project Case
7 #MNEWE General Purpose Lanes: I_
#5B/EE General Purpose Lanes: I_
#MEWE HOY Lanes: Nia
#SBJEB HOY Lanes: NiA

1T

T

E Posted Speed: | ;I [mph] ;I [mph]
C —
3 Roadway Capacity - ME[WE: [+phpl] [+phpl]
] SE/EB: [wphpl] [wphpl]

Select the Facility bype that most closely Base Case
describes the roadway (2 directions):

[
[

Project Case

o bekdowmafcvames
Traffic Demand Source: [
i Avwg, Daily Traffic: e [vpd]
! ‘Wworking Peak Hour Yolume MNE'WE: e [vph]
‘Working Peak Hour Volume SB/EE: e [vph]
HOW Growth Rate:

GF Growth Rate:

{ Select 24 Hour Yolume Curve: = I |nd |

Percentage of Trucks - Year 1: I 1]
‘ear 20: I 0
Peak Hour %
SO¥/GP Eligible Only: [ 55.00%
i HOY Eligible: 15.00% {all HOW Eligible items must sum to this number)

2P | 10.00%
ersont | 7T Peak Period AYD
3 Personm: | 4.00% Year 1 Year 20

4+ Person: | 0.20% --- 4.1 4.1 —
Wanpool: | 0.20% --- g 3
Transit: | 0.20% -=x----ee- 30 60

Other Bus: | 0.20% -=---eoeee g 3

Motorcycle: | 0.20%

SAFETY BENEFITS

Fatality:
Disabling injury:
Evident injury:

Possible injury:

o o] o| o] o

Property damage only:

[«]

Figure 5-7: Benefit Input Screen for HOV Projects
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The Benefit Input component for HOV Lane projects calls for the following information:

Segment Information

Length:
GP Lanes:

HOV Lanes:

Posted Speed:

Roadway Capacity:

Facility Type:

Traffic Volumes

ADT:

Peak Hour Volume:

HOV Growth Rate:
GP Growth Rate:
Curve ID:

Percent Trucks:

Traffic Composition

Peak Hour Percent:

Length of project (miles)
Number of GP lanes
e In NB/WB direction, and in SB/EB direction
o Base case and Project Case
Number of HOV lanes
¢ In NB/WB direction, and in SB/EB direction
e Project Case Only
Posted speed limit on facility (mph)
o Base case and Project case, initial year
Capacity per one lane of the roadway (vplph)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Selects facility type from pull down menu

e Base case and Project Case

Average Daily Traffic (ADT) — Initial year
Peak Hour Volume (PHV) — Initial year
e In NB/WB direction, and in SB/EB direction

e Initial year

Average rate of HOV volume growth per year over analysis period
Average rate of GP volume growth per year over analysis period

Select highway volume curve that is to be used in analysis

Average percentage of trucks in traffic

e Initial year and Forecast year

Enter percent of traffic composition for each mode

(Must sum to 100 percent):
e SOV /GP Eligible
e HOV Eligible
o 2 - person automobile

o 3 - person automobile
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Peak Hour AVO:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

Interchange

o 4+ - person automobile

o Vanpool
o Transit
o Other Bus

o Motorcycle
Enter average vehicle occupancy for each mode
¢ Initial year and Forecast year

o 4+ - person automobile

o Vanpool
o Transit
o Other Bus

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period

The components of the benefit input form for Interchange highway projects is shown in Figure 5-8
through Figure 5-10. The user inputs data under four categories:

o Traffic Profile
Ramp Volumes
Safety Benefit Data
Facility Data
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Hwy Improvement Input Form - Editing Current Project

Frontage Rd,

Figure 5-8: Benefit Input Screen for Interchanges — Traffic Profile, Volumes and Safety
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INTERCHANGE

—
8 omp votun _Gcwa | Bowc | Bcws |

Frontage Rd.

1 1
I I

_______________ ;_________________________ ._
r .

Figure 5-9: Benefit Input Screen for Interchange Projects — Facility Data (1)
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INTERCHANGE

Figure 5-10: Benefit Input Screen for Interchange Projects — Facility Data (2)
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The Benefit Input component for Interchange projects calls for the following information:

Ramp Volumes

K factor:

Peak Hour Volumes:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

Facility Data

Speed:

Length:

Intersection

Main line K factor
Working peak hour volumes
e For four directions of ramp movement

¢ Initial year and Forecast year

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period

Posted speed limit on ramp (mph)
e Base case and Project Cast

e Forramp movements, connecting roadways, and adjacent
frontage roads

Length of roadway segment (miles)
e Base case and Project Cast

e For ramp movements, connecting roadways, and adjacent
frontage roads

The benefit input form for Intersection highway projects is shown in Figure 5-11. The user inputs

data under three categories:
o Traffic Data
e Hourly Volumes
o Safety Benefit Data
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wy Improvement Input Form - Add Mew Project

T

i

R

SAFETY BENEFITS

Figure 5-11: Benefit Input Screen for Intersection Improvement Projects
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The Benefit Input component for Intersection projects calls for the following information:

Traffic Data

Traffic Growth Rate:
Percent Trucks:

Initial Year:

Total Approach Volume:
Number of Lanes:
Average Delay:

Intersection V/C:

% Reduction by Approach:

Hourly Volume Data

Year of Volume Data:

Hourly Volumes:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

Average rate of growth per year over analysis period

Average percentage of trucks in traffic

Initial year of analysis

Total volume for all intersection approaches — initial year
e Base case and Project case

Total number of lanes for all intersection approaches — initial year
e Base case and Project case

Peak hour average delay for intersection — initial year
e Base case and Project case

Peak hour volume to capacity ratio for intersection — initial year
e Base case and Project case

Percent reduction from base volume — Project Case

e For each approach of intersection

Year that hourly volume data was recorded
e For each hour of the 24-hour day

e For each approach

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period
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Park and Ride Lot

The benefit input form for Park and Ride Lot highway projects is shown in Figure 5-12. The user
inputs data under three categories:
¢ General Data

e Destination Data
e Safety Benefit Data

{ & Hwy Improvement Input Form - Add New Project - |EI|5|

| Q|

|| General Project Info  Project Benefits |Dutcnme Objectives | Project Costs |

i PARK & RIDE LOT -l

Instructions: Please enter in the appropriate walues below,

et

# of Parking Spaces:

‘fear Lok Reaches Capacity:

Year 1 Year 20
! # of Walk{Bike Users: MfA

Percent of Lot Capacity Used: I I

i Selected Record: 1 of 1 Erevl &extl Add: k* | Delete: m |

Destination Marne: |

Percent of Lok Users o this Destination: I

Percent Remaining: {all destinations must add to 100%)
Distance From Park Ride: [ [miles]
Miles of HOVY Lanes to Destination: [
Average HOY Lane Speed: r [mph]
| Average GP Lane Speed: I— [mph] b
Express Transit Headway: . [rrir]
Local Transit Travel Time: [ [rriim]
Monthly Transit Express Pass Cost:
Monthly Transit Local Pass Cost:
Average Carpool Size: [ [persons]
Average Carpool Wait Time: . [rrir]
Monthly Parking Cost at Destination:
Transit Riders Carpoolers
Cld Tew Cld Mew
User Distribution to this Destination: | |

{distributions must add ko 100%)
fwerage Yehicle Occupancy Ta Lat: |

SAFETY BENEFITS

Fatality:
Disabling injury:
Evident injury:

Possible injury:

o]l of o o) o

Property damage onlw:

-

Figure 5-12: Benefit Input Form for Park and Ride Lot Projects
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The Benefit Input component for Park and Ride Lot projects calls for the following information:

General Data

# of Parking Spaces:
Capacity Year:
# of Walk/Bike Users:

% of Lot Capacity Used:

Destination Data

Total number of parking spaces in lot
Year in which demand on the lot is expected to reach capacity
Number of people expected to walk or bike to lot per day
o Forecast year only
Average percent of spaces in lot filled per day
e Initial year and Forecast year

Peak hour average delay for intersection — initial year

Enter the following data for each of up to five destinations from the park and ride lot:

Destination Name:
Destination Percent:
Destination Distance:
HOV Miles:

HOV Speed:

GP Speed:

Express Transit Headway:
Local Transit Travel Time:
Express Transit Pass Cost:
Local Transit Pass Cost:
Carpool Size:

Carpool Wait Time:
Destination Parking Cost:

User Distribution:

AVO to Lot:

Safety Benefit Data

Safety Improvements:
Fatality:

Disabling Injury:
Evident Injury:
Possible Injury:
Property Damage Only:

Name of destination city / area

Percent of lot users to this destination

Distance of destination from park and ride

Miles of HOV lanes to destination

Average speed of HOV lanes to destination

Average speed of GP lanes to destination

Average headway for express transit to destination
Average travel time of local transit to destination
Average cost of monthly express transit pass

Average cost of monthly local transit pass

Average carpool size

Average wait time for carpools from lot to this destination
Average monthly cost of parking at destination
Distribution of park and ride lot users to this destination

o Distribution between new transit riders, existing transit
riders, new carpoolers, and existing carpoolers

Average vehicle occupancy to lot

Select up to five improvements from pull down lists

Total number of fatality accidents in 3-year data period

Total number of disabling injury accidents in 3-year data period
Total number of evident injury accidents in 3-year data period
Total number of possible injury accidents in 3-year data period

Total number of property damage accidents in 3-year data period
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Two-Way-Left-Turn Lane
The benefit input form for Two-Way-Left-Turn Lane highway projects is shown in Figure 5-13.

Hwy Improvement Input Form - Add New Project

|
X

SAFETY BENEFITS

Figure 5-13: Project Benefit Input Form for Two-Way-Left-Turn Lanes
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The user inputs data under four categories:

Facility Data

Daily Traffic Data
Hourly Traffic Data
Safety Benefit Data

The Benefit Input component for Two-Way-Left-Turn Lane projects calls for the following

information:
Facility Data
Length:
Peak Lanes:

Nonpeak Lanes:

Median Type:

Access Spacing:

Access Control Class:

Daily Traffic Data

Curve ID:
Percent Trucks:
Peak AVO:
Non-peak AVO:
Initial ADT:
Forecast ADT:
AM peak start:

AM peak end:

PM peak start:

PM peak end:

Length of project in miles
Number of lanes in peak direction
Base case and Project case
Number of lanes in nonpeak direction
Base case and Project case
Median type — undivided, TWLTL, or raised median
Base case and Project case
Average access spacing (in feet)
o Base case and Project case
Access control class — Class |, Class Il, or Class llI

e Base case and Project case

Select highway volume curve that is to be used in analysis

Average percentage of trucks in traffic

Average vehicle occupancy for autos during peak periods

Average vehicle occupancy for autos during off-peak time

Average daily traffic - initial year

Average daily traffic - forecast year

First hour of AM peak period - initial year
o Initial year and Forecast year

Last hour of AM peak period - initial year
o Initial year and Forecast year

First hour of PM peak period - initial year
e |Initial year and Forecast year

Last hour of PM peak period - initial year

e |Initial year and Forecast year
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Hourly Traffic Data

Through Volumes: Avg. through volume in peak direction (veh/hr)
e Base case and Project case
e Initial year and Forecast year
e Peak direction and Non-peak direction

Right Turns per Access: Avg. volume of right turns / access in peak direction (veh/acc/hr)
e Base case and Project case
o Initial year and Forecast year
o Peak direction and Non-peak direction
Left Turns per Access: Avg. volume of left turns / access in peak direction (veh/acc/hr)

e Base case and Project case
e Initial year and Forecast year

e Peak direction and Non-peak direction

Safety Benefit Data

Safety Improvements: User may select up to five improvements from pull down list

Fatality: Total number of fatality accidents in 3-year data period
Disabling Injury: Total number of disabling injury accidents in 3-year data period
Evident Injury: Total number of evident injury accidents in 3-year data period
Possible Injury: Total number of possible injury accidents in 3-year data period

Property Damage Only: Total number of property damage accidents in 3-year data period

Outcome Objectives

The third page contains the Outcome Objectives inputs, which consist of the standard questions
described in Chapter 3 of this report. While all of the input questions remain the same regardless
of mode or project type, some calculations do vary with project type.

Cost Information

The final page of the input form contains the cost data. Cost inputs and calculations are identical
for all project types and are described in Chapter 3 of this report. The capital project costs
entered should reflect the total project cost including engineering and project management. Costs
should not be adjusted for inflation since the calculations assume a current dollar approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In cases where the
improvement will lower the annual cost of operation and maintenance, a negative cost value will
result.
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Benefit-Cost Calculations

The benefits calculations for Highway Improvement Projects are primarily based upon travel time
savings. The procedure for calculating travel time savings is unique for each of the seven project
types. Once the travel time savings is calculated, however, the procedure for calculating benefits
is the same for all project types.

User Benefits

Travel Time Savings

Climbing Lane and General Purpose Lane: The travel time savings estimation procedure is
identical for these two project types. The user inputs lane and capacity information for the base
case and project case, ADT for the initial analysis year, expected annual traffic growth rate, and
identifies the appropriate 24-hour traffic distribution curve for the project. Forecast year volumes
are estimated by straight-line extrapolation of the traffic growth rate from the initial year ADT to
the forecast year. Average hourly volumes for the initial year and forecast year are determined by
applying the hourly proportions from the distribution curve to the ADT. If hourly demand exceeds
1.2 times the defined capacity of the facility, a peak spreading procedure redistributes excess
volumes to the adjacent hours. Volume to capacity (V/C) ratios are calculated for each hour of the
24-hour day (and due to the peak spreading procedure will never exceed 1.2). The mean
operating speed for each hour is a function of the V/C ratio, and is determined from a look-up
speed-flow table.

Travel time is estimated by dividing the length of the facility by the mean operating speed. Travel
time savings are calculated by subtracting the project case travel times from the base case travel
times and multiplying by the volumes, for the initial and final years of the analysis period. Travel
time savings are assumed to change at a uniform rate from the initial year to the final year of the
analysis period.

High Occupancy Vehicle Lane: Unlike the other Highway Improvement project types, the HOV
benefit procedure is currently different in MICA than that used in MPPP. In the current MICA
procedure, the user inputs facility and usage data, the distribution of non-SOV travelers, ADT for
the initial analysis year, expected annual traffic growth rate, and identifies the appropriate 24-hour
traffic distribution curve for the project. Forecast year volumes are estimated by straight-line
extrapolation of the traffic growth rate from the initial year ADT to the forecast year. Average
hourly volumes for the initial year and forecast year are determined by applying the hourly
proportions from the distribution curve to the ADT. If hourly demand exceeds 1.2 times the
defined capacity of the facility, a peak spreading procedure redistributes excess volumes to the
adjacent hours (similar to the MPPP procedure for GP lanes). Volume to capacity (V/C) ratios are
calculated for each hour of the 24-hour day (and due to the peak spreading procedure will never
exceed 1.2). The mean operating speed for each hour is a function of the V/C ratio, and is
determined from a look-up speed-flow table.

Similar to the MPPP procedure, the base case assumes no existing HOV lane, while the project
case includes one or more HOV lanes. All HOV-eligible users are assumed to use HOV. Benefits
are calculated by determining the difference in delay between the base case (all travelers share
GP lanes) and the project case (HOV users utilize the HOV lane, and SOV users share the GP
lanes).

It is intended that MICA ultimately utilize the MPPP procedure for HOV projects. The procedure
uses the Federal Highway Administration “QuickHOV” Program (Dowling et al. 1996). Before
converting the extensive code into MICA program code, it should first be determined that it is not
more efficient just to import the “QuickHOV” Program output into MICA, similar to the methods
that are used for transit and ITS.
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However, since “QuickHOV” will be integrated in one of these two ways, a description of its
procedures is provided as follows. The user inputs lane and capacity information for the base
case and project case, ADT for the initial analysis year, expected annual traffic growth rates,
traffic composition, and identifies the appropriate 24-hour traffic distribution curve for the project.
Average hourly volumes are determined by applying the hourly proportions from the distribution
curve to the ADT. The hour with the highest percent of ADT is identified as having the working
peak hour volume. The first year eligible HOV 2+ and 3+ volumes are estimated using the
Federal Highway Administration “QuickHOV” Program (Dowling et al. 1996):

HOVTIME,,,, — HOVTIME
HOV . = HOV ., + HOV 1 013+ 2.11

HOVTIME,,,

Where, HOVaser = Estimated number of vehicles eligible to use the HOV 2+ or 3+ lanes at
the end of the first year

HOVgerore = Estimated number of vehicles eligible to use the HOV 2+ or 3+ lanes
before the lane is built (at year “zero”). This is estimated from the ADT
and traffic composition input by the user.

HOVTIMEgerore = Mixed flow mean travel time before HOV lane is built.

HOVTIMEazer = HOV lane mean travel time on the day the new HOV lane is opened.

The first year non-HOV volumes are calculated by the following formula:

nonHOVTIME,,,,,, — nonHOVTIME J

nonHOV . = nonHOV,, , +nonHOV,,, | 0.48
' ' ' nonHOVTIME,,,,.,

Where, nonHOVager = Estimated number of vehicles that use the general purpose lanes at
the end of the first year

nonHOVger0re = Estimated number of vehicles not eligible to use the HOV 2+ or 3+
lanes before the lane is built (at year “zero”). This is estimated from the
ADT and traffic composition input by the user.

NonNHOVTIMEgeore = Mixed flow mean travel time before HOV lane is built.

NOoNHOVTIMEqer = Mixed flow mean travel time on the day the new HOV lane is opened.

The difference between the HOVpgg0re VoOlumes and HOV pqer VOlumes, and the difference between
the NnonHOVgesore Volumes and nonHOV ager Volumes, are considered new users. All eligible users
are assumed to use the HOV lane until the HOV demand capacity. The procedure assumes that
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once the HOV demand exceeds capacity, the lane will be converted to 3+ at the end of that year.
This is considered the Conversion Year.

The hourly volumes are estimated for the initial year, final year, and conversion year, based upon
the 24-hour distribution curve. If hourly demand exceeds 1.2 times the defined capacity of the
facility, a peak spreading procedure redistributes excess volumes to the adjacent hours. Volume
to capacity (V/C) ratios are calculated for each hour of the 24-hour day (and due to the peak
spreading procedure will never exceed 1.2). The mean operating speed for each hour is a
function of the V/C ratio, and is determined from a look-up speed-flow table.

Travel time is estimated by dividing the length of the facility by the mean operating speed, and
multiplying by the volume. Travel time savings are calculated by subtracting the project case
travel times from the base case travel times, for the initial and final years of the analysis period.
Travel time savings are calculated for new HOVs and existing HOVs.

Interchange: The user inputs ramp volumes, the mainline K-factor, and the segment speed and
distances. Travel times are estimated for the individual segments by dividing their lengths be their
travel speeds, for the initial year and final year base case and project case conditions. Travel time
savings are computed by subtracting the project case travel times from the base case travel times
and multiplying by the volumes. Travel time savings are assumed to change at a uniform rate
from the initial year to the final year of the analysis period.

Intersection: For the base case and project case the user inputs lane configuration, year 1 peak
hour total approach volume, average delay, and peak hour intersection V/C ratio, as well as the
project case volume reduction by approach and annual traffic growth rate. The maximum hourly
capacities are calculated for the base case and the project case by dividing the total intersection
peak hour approach volume by the peak hour V/C ratio.

Forecast year volumes are estimated by straight-line extrapolation of the traffic growth rate from
the initial year ADT to the forecast year. Hourly demand volumes for the project case are
computed by multiplying the base case volumes by the reduction factors input by the user. If
hourly demands exceed the intersection capacity, the excess is redistributed to the previous hour.
An “uncorrected” V/C ratio is calculated for each hour by the following equation (Dowling and
Associates et al. 2000):

V/C, =0.00185*(1V,, /L)-0.542*%(MSV 1TV, )+0.918*(V / C,,)—-0.00147*(TV / L)

Int

Where, V/Cy = Uncorrected hourly volume-to-capacity ratio
TVaqg = Adjusted hourly total approach volume
L = Total number of lanes on all approaches

MSVpg = Adjusted hourly maximum sum of approach volumes (approach 1+2 or
approach 3+4)

V/IC.t = Overall intersection peak period volume-to-capacity ratio, as input by
the user

TV = Total intersection peak hour approach volume, as input by the user
If the calculated V/C ratio for any over-capacity hour is less than 1.0, the V/C ratio for that hour is

adjusted back to 1.0. Hourly intersection delay is estimated by the following equation (Dowling
and Associates et al. 2000):
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MSV,,
EXP[7.11+4.25*%C+0.000494*TVM(4)—1.319*[ A%

D
VAd,-j +6.43E(=7)* T m TV}

3600

Where, Dy = Hourly delay (hours)
V/Cc = Corrected hourly volume-to-capacity ration

TVag = Adjusted hourly total approach volume (equals intersection capacity for
over- capacity conditions)

MSVag = Adjusted hourly maximum sum of approach volumes (approach 1+2 or
approach 3+4)

TV = Total intersection peak hour approach volume, as input by the user
D\t = Total intersection peak hour delay in hours, as input by the user
Travel time savings are estimated by subtracting the project case delay from the base case delay.

Park and Ride: The user inputs the characteristics of the lot, and of the people who use the lot. In
addition, information is input for up to five major destinations from the lot, including the percent of
lot users to the destination, distance from lot, speed, and HOV, transit and carpool information.
Travel time savings is calculated for four categories of ot users.

For new transit riders, travel time savings is equal to the difference in HOV and general purpose
lane travel times, minus the wait time at the lot for the bus. If no HOV lanes are present, a travel
time loss is calculated, equal to the transit wait time. For existing transit riders, travel time savings
equal to the difference between the local and express transit travel times. For new carpoolers,
travel time savings is equal to the difference in HOV and general purpose lane travel times, minus
the wait time at the lot for the carpool. If no HOV lanes are present, a travel time loss is
calculated, equal to the carpool wait time. Existing carpoolers are those who switch to the new lot
for convenience. No travel time savings is calculated for this group of users.

Two-Way-Left-Turn Lane: The user inputs the base case and project case facility description, as
well as the turning volumes and through volumes in the peak and non-peak directions.

If a two or three lane roadway is being analyzed, the “Harwood / St. John” method is used for
delay calculation. If a four or more lane roadway is being analyzed, the “NCHRP 395" approach
for delay calculation is used.

Both approaches consist of a series of equations that are utilized the competing through and left
turn volumes. The delay calculation equations include coefficients that were specifically derived
for the method being used. The “Harwood / St. John” method utilizes a constant set of coefficients
that do not vary by facility type. The delay savings is calculated directly by the equations.

The “NCHRP 395" method contains coefficients that very with the type of facility (undivided,
TWLTL, or median) for both the base case and the project case. This method calculated the total
delay for both the base case and the project case. Travel time savings is calculated by taking the
difference between the two.
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Travel Time Benefits

Travel time savings are divided between automobiles and trucks, based upon the truck
percentage that is entered by the user for all Highway Improvement project types.

In all cases, travel time benefits are calculated by multiplying the estimated travel time savings for
automobile drivers and passengers, and for truck drivers, by their respective values of time (as
defined in the Global Variables). Travel time benefits are assumed to change at a uniform rate
between the initial year and the final year of the forecast period. Thus, Equation 2-3 (Present
Value of a Uniform Gradient Series) is used to calculate the net present value of operating cost
benefits over the analysis period.

Operating Cost Savings

For all Highway Improvement projects, operating cost savings is based upon the travel time
savings. The average operating costs per mile that are predominantly used for other modes and
project types are converted to operating cost per hour, based upon an assumed average travel
speed of 50 mile per hour. The operating costs per mile for auto and truck are included in MICA
as global variables. The actual value per hour will depend on whether “Direct Cost” or “Full Cost”
is selected by the user (as described in Chapter 2 — Project Measures). The operating cost
savings is calculated by multiplying the travel time savings by the operating cost per hour. Since
reduction in travel time is assumed to change at a uniform rate from the initial year to the final
year of the forecast period, so do the annual operating cost savings to travelers. Thus, Equation
2-3 (Present Value of a Uniform Gradient Series) is used to calculate the net present value of
operating cost benefits over the analysis period.

Air Quality Calculations

No air quality impacts are currently calculated for Highway Improvement projects. There are two
areas of air quality impacts that could be included in future program refinements. First, the
reduction in delay that is already calculated for the project will typically result in emissions
reduction, since vehicles traveling at optimal speed produce lower emissions than vehicles that
experience delay. Second, any new ftraffic that is drawn to an improved facility will increase
emissions, which would result in a negative air quality impact. Since one type of impact is positive
and the other negative, it is advisable to include both impacts, or neither impact in air quality
considerations. This will avoid an exaggeration of the air quality impacts on project benefits.

Safety Calculations

Accident Savings

Accident savings are based upon three-year historical accident data at the project location, and
reduction factors that are defined by the user. The method for calculating accident reduction is
described in detail earlier in this chapter.

Safety Benefit Calculations

The safety benefit is calculated by multiplying the estimated reduction in each type of accident by
its respective societal value. The societal costs of accidents are global variables, and are
described in Chapter 2 — Project Measures. For historical-based accident reduction, a uniform
number of accidents are estimated to be prevented during each year of the analysis period.
Equation 2-2 (Present Value of a Uniform Annual Series) is used to calculate the net present
value of these safety benefits.
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Environmental Retrofit

A Highway Improvement project may include one or more of the three categories of
environmental retrofit projects currently recognized in the MICA process: Fish Barrier Removal,
Storm Water Retrofit, or Noise Barrier Construction. In this case, the costs of these projects are
itemized in the cost input worksheet. Benefits for these projects are estimated simply by
multiplying the retrofit cost by a pre-determined benefit-cost ratio (BCR), as described in Chapter
2 — Project Measures.

Total Project Benefit Calculations

Total project benefits are calculated by adding together the net present values of all user
operating benefits, travel time benefits, safety benefits, and environmental benefits that have
been calculated for the project.

Total Project Cost Calculations

The total project costs are calculated by adding together the net present value of the capital costs
and operation and maintenance costs, and subtracting the net present value of the terminal cost,
as described in Chapter 2 — Project Measures. Both the total project cost and the cost to WSDOT
are calculated.

Benefit-Cost Calculations

The Benefit-Cost Ratio is calculated by dividing the net present value of total project benefits by
the net present value of total project costs. In cases where WSDOT has partnered with another
public or private agency, a WSDOT Benefit-Cost ratio is calculated by dividing the net present
value of WSDOT project benefits by the net present value of total project costs. If WSDOT is
paying the entire cost of the project, these two values will be equal.

Project Reports

The report for any specific project is brought up by clicking on the “Project Report” button on the
input form when that project is active. Project level reports are structured similarly for all project
types, with four major sections:

1. Project Information — summarizes all descriptive data for the project.
2. Input Summary — summarizes all of the inputs for benefit and cost calculation.

3. Calculation Results — summarizes all of the results of the benefit calculations, cost
calculations, cost efficiency measures, and outcome objective scores.

4. Global Assumptions — summarizes all of the global variables that were used in the
calculations, as well as their respective values.

All data must be completely input for the full project report to be displayed. However, if the inputs
are incomplete, the inputs that have been completed will still be summarized if the project report
is brought up. When it is created, the project report displays on-screen. The report can then be
printed out from the on-screen display if a hard copy is desired.
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Chapter 6 — Highway Preservation

The highway preservation program is responsible for preserving existing highway infrastructure
and is divided into three subprograms: Roadway Preservation (P1), Structure Preservation (P2),
and Other Facilities (P3). The roadway preservation division is responsible for the repair,
repaving, and restriping of state-owned highways. Note that pavement repair projects included in
this category are major projects intended to extend the life of the pavement. Patching and spot
repair projects are not included in P1 but are a part of the Highway Maintenance Program. The
structure preservation funds projects that preserve, replace, and rehabilitate bridges and other
highway structures. The third division of highway preservation, other facilities, contains projects
that preserve the remaining facilities and highway features such as rest areas, weigh stations,
and roadway slopes.

Currently MICA is programmed to analyze Roadway (P1) and Structure (P2) Preservation
projects. Future program refinements may add P3 projects.

Historically, preservation projects have been kept in separate funding categories than projects
that expand the existing system, referred to as Highway Improvement projects by WSDOT and
the MICA program. Funding for preservation projects have typically been given a high priority
and the remaining money left for improvement projects. Recently the argument has been made
that preservation projects should compete with other project types directly for funding and that
this lack of competition among preservation projects results in inefficient use of the public
resources. In Poorman and Posca’s paper on this subject the authors argue that preservation (in
their words infrastructure renewal) and improvement projects (mobility improvements) can be
directly compared. To do this preservation projects must be analyzed differently than current
practice typically calls for. The question for each project becomes “why is this infrastructure
valuable?” What benefits are derived by the public because of the existence of this
infrastructure? Quantifying these benefits is what allows for the comparison.

Inventory of projects

Roadway Preservation

For the 2001 Biennium the P1 program lists 109 projects containing 1,756 lane miles of
preservation work. The estimated amount for these projects is just over $78 million with an
average project cost of approximately $640,000.

Structure Preservation

The P2 program lists 175 projects for the 2001 Biennium. Project types include bridge and
structure repair, structure replacement, bridge painting, and bridge deck overlays. The total
estimated amount for the projects is $103 million although only 28 of the projects have authorized
funding amounting to $12.3 million.

Other Facilities

The P3 program lists 209 projects for the 2001 Biennium ranging from weigh station and rest area
to drainage and slope stabilization projects. The total estimated amount for the 209 projects is
$102 million with $12.2 million being authorized for 35 of the 209 projects.
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Inventory of current analysis methods

Roadway Preservation

The highway preservation program utilizes lowest life-cycle cost analysis using the Washington
State Pavement Management System (WSPMS). The WSPMS is a large database that includes
roadway inventory information along with the roadway configuration, pavement type and
thickness, pavement construction history, traffic data, jurisdictional information, and the current
six-year construction schedule. In addition, roadway condition data such as friction, ride, and
surface defects are stored.

The pavement data is analyzed by WSPMS and pavement condition ratings are calculated.
Based on these condition ratings individual segments are analyzed for the optimal rehabilitation
strategy using computed life-cycle costs for each strategy. Pavement research has shown that it
is more cost effective to rehabilitate pavements earlier in the cycle since the rehabilitation costs
escalate at the lower end of the pavement’s life. Enhancements to the WSPMS in the mid-90’s
added models that estimate the vehicle operating costs due to pavement deterioration to the
decision making process.

The WSPMS identifies particular segments for rehabilitation and site visits verify the need and
timing of the project. Pavement engineers at WSDOT combine the identified segments into
projects. Note that the pavement management system isn’t determining whether the roadway
should be preserved only when it is the most cost-effective time to perform the work. This is
related to the discussion at the beginning of this chapter about the different approaches to
analyzing preservation projects.

A program entitled Highway Development and Management System (HDM-4) provides analysis
of highway investment choices including maintenance and preservation projects. Although not
commonly used in the US at this time, it is gaining popularity and is being purchased by WSDOT
for use in pavement management decisions. HDM-4 differs from the WSPMS in its perspective of
asking whether the overall project is cost-effective. That is, it can ask the question about whether
the roadway derives enough benefits for its users to justify its preservation. This type of analysis
will be necessary for preservation projects to be compared directly with non-preservation projects
such as capacity improvements. The program contains pavement performance predictions,
estimates for user costs, and environmental impacts such as energy consumption and vehicle
emissions.

The pavement preservation of the MICA analysis is based on the assumption that the needed
data could be obtained from HDM-4 or a similar program. The validity of this assumption will
become more apparent as personnel within WSDOT become more familiar with the capabilities of
HDM-4.

Another analysis approach for project analysis would be to analyze highway preservation projects
based on the relationship between speed and pavement rating conditions. If this relationship
could be derived the highway improvement portion of MICA (adapted from the existing highway
priority programming process) could be adapted to preservation projects based on the avoided
disbenefits from the preservation project.
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HDM-4 System Architecture
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Figure 6-1: HDM-4 System Architecture

Structure Preservation

Structure preservation projects can also be analyzed using the HDM-4 program described in the
roadway preservation section. In addition the MICA program allows a simplified, sketch planning
approach based on the concept of avoided disbenefits. That is, the preservation project avoids
potential future inconvenience to users in the case of the failure of the structure. Note that this
methodology assumes that the facility would be closed by bridge inspectors prior to an actual
failure of the structure.

The Bridge and Structures Office of WSDOT manages the agency’s Bridge Maintenance System
(BMS) using a software package called Pontis. Pontis was developed by AASHTO as part of a
Federal Highway Administration sponsored project and is the most commonly used program for
managing bridges in the United States. The BMS is a decision support tool that analyzes and
summarizes bridge data. The BMS predicts deterioration and optimal preservation policies as
well as analyzing alternative actions.

Identification of analysis gaps

Below is a list of known gaps in the analysis. The gaps are broken down into short and long-term
gaps. Long-term gaps represent areas where additional data or research into developing new
methodologies may be needed. These are areas recommended for further work in future phases
of the project.

Short-Term Gaps

o Work with WSDOT pavement group regarding the use of HDM-4 program for P1 analysis.
Refine MICA methodology based on work with the program.

6-3



Multimodal Investment Choice Analysis Chapter 6 — Highway Preservation

o Work with WSDOT structures group to incorporate output from the Bridge Maintenance
System into the MICA program.

Long-Term Gaps

o Add the safety component to the P1 analysis. This is not addressed in the HDM-4 program
so methodology must be developed.

e Look at the affects of roughness on freight cargo.

e Possibly add P3 preservation projects.

Project worksheets and inputs

Chapter 3 — Operation of the MICA Program explains the general functions of the project and
scenario levels of the program. The following sections focus on the input forms and calculations
specific to the Highway Preservation project types.

Project Information

From the Project Level Screen for Highway Preservation the Project Information Screen shown in
Figure 6-2 will be displayed when adding or editing a highway preservation project. The Highway
Preservation Information Screen is identical for all project types within highway preservation. The
Project Benefits screen (shown on the second tab of Figure 6-2 ) is the only highway preservation
input screen that is specific to the project type. From any of the highway preservation project
screens, the three buttons at the top of the screen can be selected to delete the current project,
preview the project report, and save and exit the current project.

The following descriptions refer to the screen shown in Figure 6-2.

Project Title: Descriptive title of the project

Project Identification Number: Unique 7 digit alphanumeric number for project identification
Project Type: Select project type from pull down list. Current version only has pavement
preservation but future versions will also have structure preservation and other preservation

categories.

Biennium: Input the beginning year for the biennium the project is to be programmed. Leave
blank if unknown or not critical

Region: WSDOT Region for the project. If multiple regions apply choose a primary region.

Legislative District: State Legislative District. If multiple districts apply choose a primary
district.

Air Quality Designation: Attainment/Non-Attainment/Maintenance areas as identified by the
Clean Air Act. If multiple designations apply choose primary area.

Designated WTP Corridor: Select yes or no from pull-down menu based on whether or not the
project is on an identified Washington Transportation Plan corridor.

Strategic Freight Network: Select yes or no from pull-down menu based on whether or not the
project is on the strategic freight network.
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B3 Ferry Input Form - Add New Project - |EI|5|

Delete This Project: W | Preview Project Report: @. | Save & Exit: “ﬂ'

General Project Info |Pruiect Benefits | Outcome Objectives | Cost Benefits |

Instructions: Please enter in the appropriate values below, The bold Fields are required.
. GeneralData
Project Title: |
State Route: I—
Milepast Beqin: I— End: I—
Project Identification Number: I—
Project Type: | |
Biennium: I—
Reqion: ﬁ

Leqg_Diskrick:
Air Quality: ;l
Is in WTP Corridor?: [
FGTS Classification: [ Nome = |
Curent Length: I—

Figure 6-2: Highway Preservation Project Information Screen

Pavement Preservation Projects

The results from running the Highway Development and Management System (HDM-4) program
are to be entered into the following worksheet. The analysis is to be performed for both an initial
and forecast year. The forecast year is typically 20 to 40 years into the future. The following
input descriptions refer to Figure 6-3.

Initial Analysis Year: Enter four-digit number for initial analysis year.

Forecast Analysis Year: Enter four-digit number for forecast analysis year.

6-5



Multimodal Investment Choice Analysis Chapter 6 — Highway Preservation

E3 Ferry Input Form - Add New Project - |EI|1|

Delete This Project: ﬂm | Preview Project Repork: & | Save & Exit: Hﬂ'

General Project Info  Project Benefits |Dutcume Dbjectives | Cost Benefits |

ROADWAY PRESERVATION INPUT

Instructions: Please enter in the appropriate values below,

q Project Data |-

Initial Analysis Year: I
Foecast Analysis Year: I

Highway Classification:

A

= HDM-4 Results E

Year: Year:
Analysis Results
Auto Travel Time Savings (hrs):

Freight Travel Time Savings (hrs):

User Cost Savings (exchuding
travel time savings):

Change in O emissions (kons):
Change in VO emissions (kons):

Change in MOY emissions (kons):

1]
[[[]1]]

Change in PIM10 emissions (kons):

Figure 6-3: Roadway Preservation Input Form

Highway Classification: Select highway classification (1-6) from pull-down list.
For the appropriate analysis year enter the following values from HDM-4.

Auto Travel Time Savings: Annual travel timesavings in hours for auto users. Note Travel
Time savings represents the difference between travel time with and without the project. Positive
values represent reduced travel times.

Freight Travel Time Savings: Annual travel timesavings in hours for freight users. Note Travel
Time savings represents the difference between travel time with and without the project. Positive
values represent reduced travel times.

User Cost Savings: Annual user costs savings excluding any travel timesavings. User cost
savings includes cost of vehicle ownership and operation. Positive values represent reduced
user costs.

Change in CO emissions: Annual change in carbon monoxide emissions calculated in tons of
emissions. Note savings represent a difference between travel time with and without the project.
Negative values represent reduced emissions.

Change in VOC emissions: Annual change in volatile carbon emissions calculated in tons of

emissions. Note savings represent a difference between travel time with and without the project.
Negative values represent reduced emissions.
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Change in NOx emissions: Annual change in nitrous oxide emissions calculated in tons of
emissions. Note savings represent a difference between travel time with and without the project.
Negative values represent reduced emissions.

Change in PM10 emissions: Annual change in emissions of particulate matter 10 microns or
less calculated in tons of pollutants. Note savings represent a difference between travel time with
and without the project. Negative values represent reduced emissions.

Outcome Objectives
The Outcome Objectives inputs are the standard questions described in Chapter 3 of this report.

Project Costs

The cost input forms and calculations are identical for all project types and are described in
Chapter 3 of this report. The capital project costs entered should reflect the total project cost
including engineering and project management. Costs should not be adjusted for inflation since
the calculations assume a current dollar approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In some cases this
will result in a negative operation and maintenance cost if the improvement will lower the annual
cost of operating the facility.

Benefit-cost calculations

The following sections describe the methodology behind the benefit-cost calculations contained in
the program code. The actual calculations can be seen in the program code, which can be found
in Volume Il of this report. The code can be followed using these descriptions and the
annotations contained in the code itself.

Roadway Preservation Projects

Travel Time Calculations - Yearly Travel Time Benefits in Minutes

The travel time savings is calculated for the initial and forecast years and is converted to minutes
of travel time saved. Note that negative numbers indicate that travel time increases with the
project. Timesavings is kept separate for automobile and freight vehicles. HDM-4 allows for
more refined analysis of the vehicle fleet but to maintain consistency within MICA only two types
of vehicles are considered. Total travel time between the initial and forecast years is calculated
assuming uniform growth and a 0% discount rate. Only monetary calculations use the global
variable discount rate.

Travel Time Benefits in Dollars

Dollar values are applied to the travel time saving estimates using the global variables for Time
Value for Automobile Travel and Time Value for Freight Vehicle travel. In addition a global
variable for percent of travel time travel is applied. All of these global variables are discussed in-
depth in Section 2 of this report. Uniform growth between periods is assumed and the global
discount rate is applied to the total travel time benefit calculation.
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Operating Cost Calculations

Note that currently the calculations do not allow for adjustments to be made to the estimated
operating cost savings based on full or direct user costs. All other project types within MICA
allow for this cost toggle to be made. Currently the highway preservation inputs are based on full
cost calculations. Future program refinements will allow for this change to be made. See Section
2 for a discussion on the differences between full and direct user automobile costs.

Air Pollution - Emissions Calculations

The change in emissions for the four pollutants included in MICA are calculated in HDM-4 and
are entered into MICA by the user. Uniform growth between periods is assumed and no discount
rate is applied. The total change in tons for the four pollutants is then calculated. Note that
negative values represent a net reduction in emissions.

Air Pollution - Emissions Benefit Calculations

The total emissions estimates are multiplied by the global variables for cost per ton for each of
the pollutant types. Emissions benefits are brought back to a present value using the global
variable discount rate. Note the calculations result in a change of sign such that a negative
change in emissions (reduced emissions) yields a positive emission benefit.

Safety Calculations

HDM-4 currently does not consider safety impacts so the change in accidents and the safety
benefits are assumed to be zero. Future work will develop a methodology for estimating safety
impacts. It is not expected that safety benefits will have a significant affect on the cost
effectiveness of pavement preservation projects.

Structure Preservation Projects

Calculate the probability of structure failure

The probability of the structure failing is calculated based on the structure condition rating both
with and without the proposed project. A condition rating of 1 (represents the highest condition
rating) has a zero probability of failure and ratings of 2, 3, 4, and 5 (represents the lowest
condition rating) have a probability of failure of 0.25, 0.50, 0.75, and 1.00 respectively. The
probability of failure used for calculating project benefits is the difference between these
probability rates for both the initial and forecast analysis years.

Travel Time Calculations - Yearly Travel Time Benefits in Minutes

The travel time savings is calculated for the initial and forecast years based on the number of
trips, the drive-around time if the structure were closed, and the probability of structure failure.
The travel time savings represents the number of avoided travel time minutes with the project.
Timesavings is kept separate for automobile and freight vehicles and is based on the percentage
of trips by the two vehicle types. Total travel time between the initial and forecast years is
calculated assuming uniform growth and a 0% discount rate. Only monetary calculations use the
global variable discount rate.

Travel Time Benefits in Dollars

Dollar values are applied to the travel time saving estimates using the global variables for Time
Value for Automobile Travel and Time Value for Freight Vehicle travel. In addition a global
variable for percent of travel time travel is applied. All of these global variables are discussed in-
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depth in Section 2 of this report. Uniform growth between periods is assumed and the global
discount rate is applied to the total travel time benefit calculation.

Operating Cost Calculations

The additional vehicle miles traveled (VMT) due to the structure closure is calculated based on
the number of trips, the drive-around distance is the structure were closed, and the probability of
structure failure. The additional VMT is treated as an avoided dis-benefit. The operating costs
are calculated based on this VMT calculation and multiplied by the operating cost per mile for
both automobile and truck vehicles. The per mile cost differs based on whether the full cost or
direct cost global variable toggle is selected. See Section 2 for a discussion on the differences
between full and direct user automobile costs.

Air Pollution - Emissions Calculations

The change in emissions for the four pollutants included in MICA are calculated based on the
additional vehicle miles traveled due to structure closure discussed in the previous paragraph.
The additional VMT is multiplied by the emission rates for the each pollutants. Uniform growth
between periods is assumed and no discount rate is applied. The total change in tons for the four
pollutants is then calculated.

Air Pollution - Emissions Benefit Calculations

The total emissions estimates are multiplied by the global variables for cost per ton for each of
the pollutant types. Emissions benefits are brought back to a present value using the global
variable discount rate.

Safety Calculations

Safety benefits are determined for the three accident types; fatality, injury, and property damage
only. Accident estimates are calculated based on the additional vehicle miles traveled due to
structure closure discussed previously. The additional VMT is multiplied by the accident rates for
the each accident type. Uniform growth between periods is assumed and no discount rate is
applied. The total change in accidents for the three accident types is then calculated.

Safety Benefit Calculations

The total accident estimates are multiplied by the global variables for cost per accident for each
type. Safety benefits are brought back to a present value using the global variable discount rate.

Project reports

The highway preservation reports are structured with the first section showing the user inputs.
The second section shows the results to key calculations such as travel timesavings in minutes
and in dollars, benefit-cost ratios, etc. The third section shows the results to the Outcome
Objective calculations. The final section shows the Global Variables that were used in the
calculations and notes if values differed from the default values.
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Chapter 7 — Highway Safety Projects

The Highway Safety Program is included in the Washington State Current Law Budget as
Program 1-2. Safety Improvements correct deficiencies in high accident areas and make
improvements at potentially hazardous locations. Activities in this subprogram include improving
known high accident locations; improving locations where analyses indicate high accident
potential; eliminating major at-grade intersections on high speed multilane highways; and
constructing turn lanes and/or signals where they are warranted by high volumes.

Inventory of Projects

Three Highway Safety project types have been directly addressed in analysis in the current phase
of MICA. These are:

1. At-Grade Intersections: WSDOT's goal is to eliminate at-grade intersections located on
multi-lane median-divided highways with speeds of 45 mph or greater, due to their
inherent accident risk.

2. High Accident Corridors: Locations in 1.0-mile increments in which a high number of
accidents occur. The corridor may exceed 1.0 mile in length if successive increments
have a high number of accidents.

3. High Accident Locations: Locations in 0.1-mile increments at which a high number of
accidents occur. Locations may exceed the 0.1-mile length if successive increments have
a high number of accidents.

Inventory of Current Analysis Methods

The analysis procedures for Highway Safety projects consist mainly of determining the number of
collisions that will be prevented by a safety improvement, and calculating the societal cost
savings. Secondary user benefits that may result from a project, such as travel time or operating
cost savings, are not currently part of project analysis. This is appropriate within the current
structure, since the sole basis for project implementation is the degree to which it makes the
highways safer. Any additional benefits are certainly good, but they do not play a role in
determining whether or not a project will be built. In addition to determining the monetary safety
benefits of proposed projects, safety improvement locations are assigned an accident severity
rating, which is used as part of the internal prioritization process.

Identification of Analysis Gaps

Additional project types that have already been defined by WSDOT are not included in this
phase. These project types include:

1. Interstate Safety Matrix

2. RISK: Roadside Encroachment
3. Truck Inspection Stations

4. Signal / Channelization

5. Pedestrian Accident Locations
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The signal/channelization project type currently utilizes the FHWA Manual on Uniform Traffic
Control Devices (MUTCD) signal warrants to determine where these projects should be built.
While the Pedestrian Accident Location project type is not included under the Highway Safety
mode, it is included under non-motorized modes.

The Highway Safety category has much overlap with the Highway Improvements category, since
these projects are highway improvements. Safety projects have been separated out from general
highway improvements so that mitigation of high accident locations may be directly addressed as
a top priority (and so that high safety benefits to travelers do not have to “compete” with fast
travel times). If MICA is developed to its full potential, this separation should not be necessary.
Rather, the user can define “Safety” as a top criterion and these projects should emerge high on
the list of projects. In future refinements of the MICA process, the relationship between Highway
Improvement and Highway Safety should be carefully examined.

The monetary benefits methods included in this phase of MICA include only accident savings,
consistent with current practice. While three Highway Safety project types are explicitly listed,
they utilize the same benefit procedure. Regardless of its official type, benefits for any Highway
Safety project in which the number of accidents prevented by the project is known can be
computed using these worksheets.

Project Worksheets and Inputs

The highway improvement mode is accessed by clicking on the “Highway” button on the starting
screen of the Project Module. Additionally, the user must click on the “Safety” sub-category to
access the specific Highway Safety project type. Figure 7-1 shows the opening screen for the
highway safety mode. From this screen, the analyst can access existing highway safety projects
in the MICA database, or add a new highway safety project (note, the general procedures for
Project Level Analysis are described in Chapter 3 — Operation of the MICA Program).

Multimodal [nvestment Choice Analysis MICA Module

Ferry I Highway IS | Non-Motorized | Rail | TDM | Transit |
Maintenance & Operations [M] | Improvements [I-1] I Preservation [P] I I Safety [1-2]

List of Available Projects for this Mode

: Project Edit 3 Delete
Selected Project: 1 of 1 Repork: & Project: Project: W

Add New

Project: ez

Input
Status Project Title Project Type Region
[ O ] SR-502 10th Ave ko 72nd Ave [ High Accident Carridars [ Southwest |

Figure 7-1: Opening Screen for Highway Safety Mode
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Project Information

The Project Information input form, as shown in Figure 7-2, is the first of four screens to be
displayed when a highway safety project is edited or added to the database. The user can
navigate through the four screens by clicking on the tab headings. Additionally, the three buttons
at the top of the screen can be selected at any time to delete the current project from the
database, preview the project report, or save the current data and exit back to the opening screen
for highway improvement projects.

B3 Highway Safety Input Form - Add New Project M= 3 I
Delete This Project: W | Preview Project Report: @. Save & Exit: “ﬂ'

| General Project Info |Pruiect Benefits | Outcome Dbjectives I Project Costs I

f HIGHWAY SAFETY PROJECT INFORMATION

Instructions: Please enter in the appropriate values belaw. The bald Fields are required.

—| General Data |
Project Title: ||
State Route:
Milepost Begin: End: |
Project Identification Number: |
Project Type: =1
genniom: [ |
Reqgion: ﬁ
Leg_District: |

Air Quality: ﬁ
Is in WTP Corridor?: [
FGTS Classification: | Mone =]
Curent Length: l—

Figure 7-2: Highway Safety Project Information Form

The Project Information component contains the following descriptive information:

Project Title: Descriptive title of the project
Project ID Number: Identifier that is unique to the project
State Route: State Route Designation, if applicable.
Beginning Milepost: Milepost number at beginning of project, if applicable.
Ending Milepost: Milepost number at end of project, if applicable.

Project Type: Specific type of project, selected from a pull down list. For the
highway safety mode, the three project types are:

¢ At-Grade Intersection
¢ High Accident Corridor
e High Accident Location

Biennium: Biennium in which the project is to be considered for funding
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Region: WSDOT Region in which the project is located. A pull down menu
provides eight region options:

e Eastern

¢ North Central
¢ Northwest

e Olympic

e South Central
e Southwest

e Statewide should be selected if the project is located in
multiple regions

e Ferry applies only to ferry projects, and would never be
selected for highway projects

Legislative District: State Legislative District in which the project is located, if the
project fits completely or primarily in one district.

Air Quality: Air quality designation for the project area, as identified by the
Clean Air Act. A pull down menu provides the options of:

e Attainment Area

¢ Non-Attainment Area

e Maintenance Area

¢ Unclassifiable

as described in Chapter 2 — Project Measures.

WTP Corridor: Identifies whether or not the project is located within an identified
WTP Corridor (as described in the Project Measures chapter of this
report). Clicking on the box will check it, indicating Yes. If the box is
not checked, No is indicated.

Highway System Plan: Identifies whether or not the project is included in the Highway
System Plan. Clicking on the box will check it, indicating Yes. If the
box is not checked, No is indicated.

FGTS Classification: Identifies whether or not the project is included in the Freight and
Goods Transportation System (FGTS) classification system. A pull
down menu provides the options of:

e T-1(> 10 million tons per year)
e T-2 (4 to 10 million tons per year)

e T-3 (300,000 to 4 millions tons per year)

e T-4 (100,000 to 300,000 tons per year)

T-5 (20,000 tons per 60 days)

e None

as described in Chapter 2 — Project Measures.
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Benefit Information

The second input screen is the benefit input form, shown in Figure 7-3, which is identical for all
Highway Safety project types. The user inputs data under three major categories:

e Project Features

¢ Analysis Period

e Accident Data

hway Safety Input Form

1| General Project Info  Project Benefits IDutl:l:lme Objectives I Cost Benefits I

HIGHWAY SAFETY IMPROVEMENT 1=
| Instructions: Please enter in the appropriate values below,

Plzase enter a brief description of this project

Project Length I 0 miles
Accident Severity Rating I
Initial Analysis Year (vyyy) I i}
Final Anaysis Year {ywwwy) I i}

Please enter the timespan in which the accident history at the crossing is recarded

Beqinning year For historical accident data I 0 (e
Ending vear far historical accident data I 0 (yyy)

Please enter the nunber of accidents occurring in this timespan that proposed project would prevent

Tokal Mumber of Fatality Accidents I—D

Total Number of Disabling Injury Accidents I—D

Total Mumber of Evident Injury Accidents I—D

Total Mumber of Possible Injury Accidents I—D

Total Mumber of Property Damage Only Accidents I—D

-

Figure 7-3: Benefit Input Screen for Highway Safety Projects

7-5



Multimodal Investment Choice Analysis Chapter 7 — Highway Safety Projects

The Benefit Input component for Highway Safety projects calls for the following information:

Project Features

Description of Project: User can input up to two lines of description of project features
Length: Length of project (miles)
Accident Severity Rating: Accident Severity Rating for project, determined by WSDOT

Analysis Period
Initial Year: Initial analysis year

Forecast Year: Forecast analysis year

Accident Data
Begin Accident Data: Beginning year for historical accident data
End Accident Data: Ending year for historical accident data

Fatality Accidents: Number of fatality accidents in defined time period that would
have been prevented by the project

Disabling Injury Accidents: Number of disabling injury accidents in defined time period that
would have been prevented by the project

Evident Injury Accidents: Number of evident injury accidents in defined time period that
would have been prevented by the project

Possible Injury Accidents: Number of possible injury accidents in defined time period that
would have been prevented by the project

PDO Accidents: Number of property damage only accidents in defined time
period that would have been prevented by the project

Outcome Objectives

The third page contains the Outcome Objectives inputs, which consist of the standard questions
described in Chapter 3 of this report. While all of the input questions remain the same regardless
of mode or project type, some calculations do vary with project type.

Cost Information

The final page of the input form contains the cost data. Cost inputs and calculations are identical
for all project types and are described in Chapter 3 of this report. The capital project costs
entered should reflect the total project cost including engineering and project management. Costs
should not be adjusted for inflation since the calculations assume a current dollar approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In cases where the
improvement will lower the annual cost of operation and maintenance, a negative cost value will
result.
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Benefit-Cost Calculations

Benefit calculations for Highway Safety Projects are based upon the number of highway collision
accidents they are expected to prevent.

Safety Benefits

Accident reduction based upon historical data

This accident reduction is based upon historical accident data at the project location. The user
identifies the number of accidents that occurred over a defined period of time (Highway Safety
often uses two years) for each accident type: fatality, disabling injury, evident injury, possible
injury, and property damage only. The user then identifies the number of these accidents that
could have been prevented by the proposed improvement. The average number of prevented
accidents per year is calculated for each type, and this is assumed to be the number prevented
per year, for each year of the project’s analysis life.

Safety Benefit Calculations

The safety benefit is calculated by multiplying the estimated reduction in each type of accident by
its respective societal value. The societal costs of accidents are global variables, and are
described in Chapter 2 — Project Measures. For historical-based accident reduction, a uniform
number of accidents are estimated to be prevented during each year of the analysis period.
Equation 2-2 (Present Value of a Uniform Annual Series) is used to calculate the net present
value of these safety benefits.

Environmental Retrofit

Though it is not part of the current process, MICA is set up to calculate the benefits if a Highway
Safety project includes one or more of the three categories of environmental retrofit projects
currently recognized in the MICA process: Fish Barrier Removal, Storm Water Retrofit, or Noise
Barrier Construction. In this case, the costs of these projects are itemized in the cost input
worksheet. Benefits for these projects are estimated simply by multiplying the retrofit cost by a
pre-determined benefit-cost ratio (BCR), as described in Chapter 2 — Project Measures.

Total Project Benefit Calculations

Total project benefits are calculated by adding together the net present values of safety benefits,
and environmental retrofit benefits (if they have been specified) that have been calculated for the
project.

Total Project Cost Calculations

The total project costs are calculated by adding together the net present value of the capital costs
and operation and maintenance costs, and subtracting the net present value of the terminal cost,
as described in Chapter 2 — Project Measures. Both the total project cost and the cost to WSDOT
are calculated.

Benefit-Cost Calculations

The Benefit-Cost Ratio is calculated by dividing the net present value of total project benefits by
the net present value of total project costs. In cases where WSDOT has partnered with another
public or private agency, a WSDOT Benefit-Cost ratio is calculated by dividing the net present

7-7



Multimodal Investment Choice Analysis Chapter 7 — Highway Safety Projects

value of WSDOT project benefits by the net present value of total project costs. If WSDOT is
paying the entire cost of the project, these two values will be equal.

Project Reports

The report for any specific project is brought up by clicking on the “Project Report” button on the
input form when that project is active. Project level reports are structured similarly for all project
types, with four major sections:

1. Project Information — summarizes all descriptive data for the project.
2. Input Summary — summarizes all of the inputs for benefit and cost calculation.

3. Calculation Results — summarizes all of the results of the benefit calculations, cost
calculations, cost efficiency measures, and outcome objective scores.

4. Global Assumptions — summarizes all of the global variables that were used in the
calculations, as well as their respective values.

All data must be completely input for the full project report to be displayed. However, if the inputs
are incomplete, the inputs that have been completed will still be summarized if the project report
is brought up. When it is created, the project report displays on-screen. The report can then be
printed out from the on-screen display if a hard copy is desired.
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Chapter 8 — Intelligent Transportation Systems

Intelligent Transportation System (ITS) Projects have been traditionally handled as a separate
category within WSDOT due to the innovative nature of the projects and the percentage of federal
funds associated with them. As ITS projects become more mainstream they will most likely
become integrated into the traditional planning and programming process. The major obstacle is
the “non-traditional” nature of ITS projects. Project analysis methods for traditional highway
projects focus on benefits derived from expected or recurrent congestion. ITS projects are often
designed to address problems arising from operational issues and non-recurrent delay. ITS
projects benefits are often from improvement to the system’s reliability, benefits that are not
typically captured in traditional evaluation methods.

The MICA program treats ITS projects as a separate program area because of the analysis
methodology for capturing benefits from non-recurrent delay. MICA can analyze ITS projects for
both highway and transit projects. In the future it may be beneficial for budgetary reasons for the
program to identify which mode a particular ITS project is associated with.

Inventory of projects

As mentioned previously, ITS projects have typically been handled as a separate category with
much of the funding coming from federal research dollars. The Advanced Technology Branch
(ATB) within WSDOT manages the ITS program. The latest status report from ATB released in
January of 2001 listed 31 projects currently underway. The projects are broken down into the
following six categories: Deployment (18), Applied Projects (2), Proof of Concept (1), Research
Projects (5), Planning and Policy (1), and Coordination Efforts (4). The numbers in parenthesis
represent the number of projects in each category. The projects described in the report range
from traveler information numbers, to transit signal priority systems, to integrating freight data.
No project costs are provided in the report.

The Northwest Region lists 24 projects for the next biennium with at least a partial ITS component
(Task 9540, Intelligent Transportation System Plans) but does not separately list the ITS
component’s costs. As ITS moves into the mainstream it is likely that more highway projects will
contain ITS elements. In MICA, the traditional highway elements and the ITS elements will be
analyzed separately and the costs and benefits added to create a combined project.

Inventory of current analysis methods

There is considerable research being done on estimating the impacts of ITS projects. Most of the
efforts are either still in the research or early application stages and there does not yet appear to
be consensus on whether these efforts will provide suitable results for comparing ITS projects to
non ITS projects. Below is a description of three methodologies for ITS project evaluation; the
Process for Regional Understanding and Evaluation of Integrated ITS Networks (PRUEVIIN), the
ITS Deployment Analysis System (IDAS), and the Screening Analysis for ITS (SCRITS). MICA is
currently programmed to use the results of the second and third methodologies. The first
methodology is mentioned primarily to illustrate the direction that ITS project evaluation methods
are headed.

PRUEVIIN

The Process for Regional Understanding and Evaluation of Integrated ITS Networks (PRUEVIIN)
was developed as part of the Impacts Assessment for the Seattle Metropolitan Model Deployment
Initiative (MMDI) Case Study in 1999. PRUEVIIN is a two-level modeling system for assessing
ITS impacts at the regional and corridor levels. The regional level impacts are modeled using a
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traditional regionally planning model (EMME/2). Results from the regional model are then fed into
a sub-area simulation model (INTEGRATION 1.5). The simulation model captures the affects of
detailed traffic operation, queuing, dispersion of demand, and real-time travel responses to
information.  Interfaces between the two models are handled using both pre- and post-
processors.

Regional Planning Simulation Maodel
Muodel

Code Basceline Produce
and Regional Travel
Alernatives in Farecasts

Regional
Metworks

Produce
Annualized

Comparison

"Reattle Region™
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Code Baseling
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Allernatives in Besnana Simulation Baseline
Alternative Sub-Area (Incidents
Agcidents,
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Result
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Forecast

Figure 8-1: PRUEVIIN Analysis Methodology

(Source: Incorporating ITS into Corridor Planning: Seattle Case Study)

The PRUEVIIN methodology utilizes separate representative-day scenarios that were developed
to reflect the variability of the conditions based on two years of travel demand, weather, and
accident/incident data. In addition, the methodology incorporates several measures of
effectiveness that are not used in traditional project evaluation methods:

o Coefficient of trip time variation is calculated from the variability of travel for similar trips
across all the scenarios and is an indicator of system reliability

e Percentage of vehicle-kilometers of travel by speed range is created from normalized
speed profiles.

e The Number of stops per vehicle-kilometer of travel is estimated by the simulation
program.

IDAS

The ITS Deployment Analysis System (IDAS) is a sketch planning tool for the evaluation of ITS
projects that was developed by Cambridge Systematics for the Federal Highway Administration.
IDAS is a computer program that works as a post-processor to travel demand models based on a
database of studies on the impacts of ITS projects. Impacts evaluated by IDAS include user
mobility, travel time/speed, travel time reliability, fuel costs, operating costs, emissions, and noise.
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Figure 8-2: IDAS Model Structure

(Source: ITS Deployment Analysis System User’'s Manual)

The analysis done by IDAS looks at a peak hour period with and without the proposed
improvements. Calculations within the program convert the peak hour values to daily and annual

numbers. Project costs are annualized and the calculated benefit cost ratio represent the
analysis year benefits over the annualized costs. On the other hand MICA looks at an initial and
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forecast year and assumes linear growth of benefits between these years requiring two separate
IDAS analyses (initial and forecast year) to be performed.

The IDAS program defaults to nationwide averages and many of the system settings are intended
to be modified by its users to better represent the region or state being analyzed. It is not the
intent of this manual to suggest IDAS settings but instead to provide a program that will allow
project’s analyzed within IDAS to be compared with non-ITS projects. MICA requires inputs of
the “basic” numbers and does most of the monetary calculations internally to minimize differences
in user assumptions.

SCRITS

The Screening Analysis for ITS (SCRITS) method is a sketch level analysis that is considerably
less sophisticated then the previous two methods yet still results in user benefit estimates. It
should only be used when travel demand models are not available for IDAS Analysis or for initial
sketch level planning analysis. SCRITS is an Excel Spreadsheet program that was created by
Science Applications International Corporation for the Federal Highway Administration and is
available for free download from the FHWA'’s website at
http://www.fhwa.dot.gov/steam/scrits.htm. The calculations found in the SCRITS program have
been incorporated into MICA so that the entire analysis may be done within one program.

SCRITS calculated estimates for daily benefit so for a MICA analysis these results must be
converted into annual benefits and also calculated for a base and forecast years. The
spreadsheet file contains worksheets for the different ITS project types as well as a “baseline”
worksheet for comparisons. The ITS projects handled by SCRITS include:

e Closed Circuit Television e Automatic Vehicle Location for Transit
e Freeway Detection (e.g. Induction e Electronic Fare Collection
Loops)
e Highway Advisory Radio o Signal Priority for Transit
e Variable Message Signs e Electronic Toll Collections
e Pager Based Systems e Ramp Metering
o Kiosks o Weight In Motion
e Commercial Vehicle Operation Kiosks ¢ Highway/Rail Grade Crossing
Application
e Internet Traffic Information o Traffic Signal Strategies

The program does not directly account for strategies that involve multiple components. The user
must decide whether the benefits are mutually exclusive and therefore additive. Judgments must
be made in cases where the benefits are not addititive but that is not handled internally within the
program.

Identification of analysis gaps

Below is a list of known gaps in the analysis. These are areas recommended for further work in
future phases of the project.

o Update the IDAS database to reflect regional estimates of ITS project impacts.
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o Compare the analysis results of projects analyzed in IDAS to those analyzed in SCRITS and
modify or adjust as necessary so that the projects are analyzed equally.

Project worksheets and inputs

Chapter 3 — Operation of the MICA Program explains the general functions of the project and
scenario levels of the program. The following sections focus on the input forms and calculations
specific to the ITS project types. The following sections show screen captures for the various
input forms in the MICA program. In addition, a description of the required input is given.

B3 ITS Input Form - Add New Project o m] |

Delete This Project: m | Preview Project Report: B. | Save & Exit: H;;?

General Project Info |Pruiec:t Benefits | Outcome Objectives | Project Costs |

ITS PROJECT INFORMATION

Instruckions: Please enter in the appropriate walues below, The bold Fields are required.

= General Data |

Project Title: ||

Project Identification Number: I

Project Type: | ;l
Biennium: I—
Region: Iﬁ
Leqg_Diskrick: I—
Air Qualiby: | ;l

Is in WTP Corridor?: [~

FaETa Classification: I Mone 'I
Stake Rouke: I

SR Milepost Beqin: I
I—

SR Milepost End:

Figure 8-3: ITS Project Information Screen

Project Information

From the Project Level Screen for ITS Projects the Project Information Screen Shown in Figure
8-3 will be displayed when adding or editing an ITS project. The ITS Project Information Screen
is identical for all project types. The Project Benefit screen (shown on the second tab) is specific
to the project type (IDAS or SCRITS). From any of the ITS project screens, the three buttons at
the top of the screen can be selected to delete, preview the project report, and save the current
project and exit.

Project Title: Descriptive title of the project
Project Identification Number: Unique 7 digit alphanumeric number for project identification
Project Type: Select project type from pull down list (either IDAS or SCRITS)

Biennium: Input the beginning year for the biennium the project is to be programmed. Leave
blank if unknown or not critical
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Region: WSDOT Region for the project. If multiple regions apply choose a primary region.

Legislative District: State Legislative District. If multiple districts apply choose a primary
district.

Air Quality Designation: Attainment/Non-Attainment/Maintenance/Unclassifiable areas as
identified by the Clean Air Act. If multiple areas apply choose a primary area.

Designated WTP Corridor: Select yes or no from pull-down menu based on whether or not the
project is on an identified Washington Transportation Plan corridor.

FGTS Classification: |s the project on the Strategic Freight Network? If so choose one of the
five Freight Goods Transportation System Classification (T-1 through T-5) from the pull-down list.
Otherwise choose “None”.

State Route: Enter the state route number for the highway. Leave blank if not applicable to the
project.

SR Milepost Begin: Enter the beginning state route milepost for the project, if applicable.

End: Enter the ending state route milepost for the project, if applicable.

IDAS Results

If the ITS Deployment Analysis System (IDAS) project type was selected the screen shown in
Figure 8-4 will be displayed under the Project Benefits tab. The results from running the IDAS
program are to be entered into the following worksheet. Because of this the MICA program for
IDAS projects can be thought of as a post-processor for the IDAS program. Future revisions to
the MICA program may allow for the IDAS results to be directly downloaded to the MICA
program. The analysis is to be performed for both an initial and forecast year, typically 20 to 40
years into the future.

Initial Analysis Year: Enter four-digit number for initial analysis year.

Forecast Analysis Year: Enter four-digit number for forecast analysis year.

Highway Classification: Select highway classification (1-6) from pull-down list.

For the appropriate analysis year enter the following values from the IDAS output.

Vehicle Miles of Travel: Annual Vehicle Miles Traveled for the Base and Project Cases.
Number of Trips: Annual Number of Trips for the Base and Project Cases.

Person Hours of Travel: Annual Person Hours of Travel for the Base and Project Cases.

Percent Freight Vehicles: The percent of the traffic volume that is freight vehicles. Enter in
decimal format.
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—1ol x|

B ITS Input Form - Add New Project

Delete This Projeck: m | Preview Project Report: @ | Save & Exit: H;;?

General Project Info  Project Benefits |l:lutc:ume Objectives | Project Costs |

IDAS RESULTS

Instructions: Please enter in the appropriate walues below,

—| Project Data |—

Initial Analysis Year: I
Foecast Analysis Year: I
Highwway Classification: I - I

—| From Alternative Comparison Module / Performance Module =
(Base Case = Control Alternative; Project Case = ITS Option)
Year: Year:
Base Case  Project Case Base Case  Projeck Case
Yehicle Miles of Trawel: | | |

|
Mumber of Trips: | | | |
|

Person Hours of Trawvel: | | |

Percent Freight Yehicles: I I

Figure 8-4: IDAS Project Input Screen

SCRITS Results

If the Screening Analysis for ITS (SCRITS) project type is selected the project input screen shown
Figure 8-3 will be modified to include a list of 16 ITS project components as shown in Figure 8-5.
The user would check each of the applicable boxes. For each box checked a project input screen
for that component will be displayed as a sub-form of the Project Benefits tab. The following is a
description of these 16 screens including an initial baseline screen that is necessary for all
components.

SCRITS Project Type: Please Check ALL that Apply.
™ Closed Circuit Television ™ aukomatic Yehicle Location Far Transit

I~ Freeway Detection fie Induction Loops) [ Electronic Fare Collection

I Highway Advisory Radio [ Signal Priority For Transit
™ warisble Message Signs ™ Electronic Toll Collections
r Pager Based Systems r R.amp Metering

™ Kiosks [~ wWeight In Motion

I cCommercial Yehicle Operation Kiosks [ HighwayRail Grade Crossing Application
I Intermet Traffic Infarmation [~ Traffic Signal Strategies

Conkinue |

Figure 8-5: Revised Project Input Screen for SCRITS Projects

The following descriptions refer to baseline input screen shown in Figure 8-6. This input screen is
used in the calculations for all project components selected. Note that the components selected
in the previous screen are shown as tabs. Each of these tabs represent input forms specific to
the individual components.
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B9 ITS Input Form - Add New Project o ] 4|

Delete This Project: m | Preview Project Report: & | Save & Exit: “g;?

_General Project Info  Project Benefits |Dutcume Dbjectives |

SCRITS INPUTS 1=

nskructions: Please enter the appropriate values below From the IDAS results,
‘he model must be run For both the initial and Forecast vear.

3CRITS Project Data ICCT'-;' | Freeway Deteckion | Highway Advisory Radio | Yariable Message Signs | Pager Bas:

-I Project Data |—

Initial Analysis Year: I
Foecast Analysis Year: I
Highwway Classification: I - I

= Baseline Information [~

Enter the Following information based on the entire study area being considered For the ITS

projeck,
Centetline miles of freeway: I—
Centetling miles of arterial: I—
Propartion of Freesay miles with shoulder at least one side: I—
Averane Wehicle Cocupancy: I—
Average Incident duration (Freeways): I—
Percentage of secondary Freeway accidents of tokal accidents: I—
Awerage Bus Fare: I—

Year: Year:

Area/Regional Average Trip Length I I
{miles);

ArealRegional Average Trip Time I I
{rnir;

AreafRegional Average Mumber of I I
Weekday vehide trips:

Freeway Yehicle Mies Traveled: I I

| |

| |

Arterial Yehicle Miles Traveled:

Ratio of Freeway 8a0T/Capacity
(to nearest kenth):

Ratio of Arterial AADT/Capacity I
(to nearest kenth); I
Ratio of AWDT/AADT (Ratio of I I

average weekday to average
daily tripsi:

Do you wank ko use calculated or input recurring YHT? I - I

Inputs For Recurring YHT on average Weekday (leave blank is using calculated values)

Year: Year:
Freeway: I I
Arterial: | I
Do wou wank ko use calculated or input For non-recurring YWHT? I - I

Inputs For ratio of Recurring YHT ta Non-Recurring YHT (leave blank is using calculated walues)
Year: Year:
Rakio of Mon-Recurring YHT to I I—
Recurring YHT (Input):
Percentage of Secondary Freeway I

Accidents of Tatal Accidents:

Figure 8-6: SCRITS Baseline Input Form
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Project Data
Initial Analysis Year: Enter four-digit number for initial analysis year.

Forecast Analysis Year: Enter four-digit number for forecast analysis year.

Highway Classification: Select highway classification (1-6) from pull-down list.

Baseline Information

The following is baseline information for the project area before any project improvements are
made.

Centerline miles of Freeway: Enter the number of centerline freeway miles (not lane miles) for
the project area.

Centerline miles of Arterial: Enter the number of centerline arterial miles (not lane miles) for the
project area.

Proportion of Freeway Miles with shoulder at least one side: Enter the proportion (between 0
and 1) of Freeway miles with shoulder on at least on side of the roadway.

Average vehicle occupancy: Enter the average vehicle occupancy for the project area.
Average incident duration (Freeway): Enter the average freeway incident duration in minutes.
Percentage of secondary freeway accidents of total accidents: The percentage (between 0
and 100%) of accidents that occur on the freeway that area secondary (that is they occur
because there is a previous accident on the facility).

Average bus fare: The average bus fare for the project area, if applicable.

For the appropriate analysis year enter the following values . Values specific to the project area
should be used where known. Otherwise regional numbers may be used.

Areal/Regional average trip length (miles): Enter the average trip length in miles for the project
area (if known) or region.

Area/Regional average trip time (mins): Enter the average trip time in minutes for the project
area (if known) or region.

Area/Regional average number of weekday trips: Enter the average number of weekday trips
for the project area (if known) or region.

Freeway Vehicle Miles Traveled: Enter the estimated number of freeway vehicle miles traveled
for the project area (if known) or region.

Arterial Vehicle Miles Traveled: Enter the estimated number of arterial vehicle miles traveled
for the project area (if known) or region.

Ratio of Freeway AADT/Capacity (to nearest tenth): Enter the ratio of Freeway annual
average daily trips to the Freeway Capacity. (Sometimes referred to as the ACR value)

Ratio of Arterial AADT/Capacity (to nearest tenth): Enter the ratio of Freeway annual average
daily trips to the Freeway Capacity. (Sometimes referred to as the ACR value)
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Ratio of AWDT/AADT (Ratio of average weekday trips to average daily trips): Enter the ratio
of the average number of weekday trips to the average number of daily trips (average number
that includes weekends).

Do you want to use calculated or input values for recurring VHT? Select Calculate or Input
from the selection list for recurring vehicle hours traveled. Calculated values are estimated using
lookup tables that relate the ACR value (Ratio of AADT to Capacity) to mean operating speed. If
Input is selected from the previous question the program will use the entered values for
subsequent calculations

Inputs for Recurring VHT on average weekday: Enter the following values for the appropriate
analysis year. The term recurring refers to estimates that do not assume incident occurrences
where non-recurring delay occurs.

Freeway: Estimated freeway vehicle hours traveled for the project area (if known) or
region.

Arterial: Estimated arterial vehicle hours traveled for the project area (if known) or
region.

Do you want to use calculated or input values for non-recurring VHT? Select Calculate or
Input from the selection list for recurring vehicle hours traveled. Calculated values are estimated
using lookup tables that relate the ACR value (Ratio of AADT to Capacity) and the presence of
shoulders on the facility to the ratio of recurring to non-recurring vehicle hours traveled. If Input
is selected from the previous question the program will use the entered values for subsequent
calculations

Ratio of Recurring to Non-Recurring VHT: [f Input is selected in the previous question then the
ratio of recurring to non-recurring vehicle hours traveled for the project area (if known) or region
must be entered.

Percentage of Secondary Freeway Accidents of Total Accidents : Secondary accidents are
defined as those that occur due to situations caused by a primary accident (i.e. chain reaction
accidents). Enter the percentage of secondary freeway accidents as a percentage of all freeway
accidents.

CCTV (Closed Caption Television) Information

If CCTV was selected as a project component the screen shown in Figure 8-7 will be displayed.
The following is a description of the required inputs.

Number of cameras to be installed: Number of CCTV cameras installed as part of the project.

Percent CCTV coverage of freeway system before improvement: Percentage of coverage of
the freeway system before the proposed cameras are installed.

Percent CCTV coverage of freeway system after improvement: Percentage of coverage of
the freeway system after the proposed cameras are installed.

Estimated reduction in average incident duration (min): The number of minutes the average

incident duration will be reduced due to coverage by CCTV cameras. In most cases this is equal
to the estimated reduction in response time due to faster incident detection.
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i
|»

o Closed Circuit TV

Mumber of cameras ko be installed: I

Percent “CTY coverage of Freeway system before improvement;

W

Percent CCTY coverage of Freeway system after improvement:

Estimated reduction in average incident duration {min: I
Savings in WMT per weekday, Initial Analysis Year:

Savings in ¥MT per weekday, Forecast Analysis Year:

|

Figure 8-7: SCRITS CCTV Input Form

Savings in VMT per weekday: The reduction in weekday vehicle miles traveled due to the
cameras during the initial and forecast analysis years. In most cases this will be negligible except
in cases where a reasonable detour route around the facility exists such that motorists easily
change routes during incidents. In this case the change in VMT could be estimated.

CCTV Cost Inputs: The cost inputs for all SCRITS components are identical and are discussed
in the Project Costs section of this chapter.

Freeway Detection Information

If Freeway Detection was selected as a project component the screen shown in Figure 8-8 will be
displayed. The following is a description of the required inputs.

Percent detection coverage before improvement: Percentage of coverage of the freeway
system before the proposed detection is installed.

Percent detection coverage after improvement: Percentage of coverage of the freeway
system after the proposed detection is installed.

Estimated reduction in average incident duration (min): The number of minutes the average
incident duration will be reduced due to coverage freeway detection. In most cases this is equal
to the estimated reduction in response time due to faster incident detection.

Savings in VMT per weekday: The reduction in weekday vehicle miles traveled due to the
freeway detection during the initial and forecast analysis years. In most cases this will be
negligible except in cases where a reasonable detour route around the facility exists such that
motorists easily change routes during incidents. In this case the change in VMT could be
estimated.

Freeway Detection Cost Inputs: The cost inputs for all SCRITS components are identical and
are discussed in the Project Costs section of this chapter.

| »

-I Freeway Detection

Percent detection coverage before improvement: I

Percent detection coverage after improvement;
Estimated reduction in average incident duration (min: I

Savings in ¥MT per weekday, Initial Analysis Year; I

Savings in ¥MT per weekday, Forecast Analysis Vear:

Figure 8-8: SCRITS Freeway Detection Input Form
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Highway Advisory Radio Information

If Highway Advisory Radio (HAR) was selected as a project component the screen shown in
Figure 8-9 will be displayed. The following is a description of the required inputs.

Number of transmitters: Number of Highway Advisory Radio transmitters installed as part of
the project.

Average volume (per hour) through the HAR reception area: The average number of cars
per hour passing through the highway advisory reception area during the initial and forecast
analyses years.

Time (hrs) transmitter active for each incident: The number of hours the transmitter is
typically turned on during an incident.

Number of times/day each transmitter activated: Average number of times an individual
transmitter is activated during a typical day (value may be less then 1).

Percent of drivers tuned to broadcast: The percent of drivers within the reception area that
tune to the highway advisory broadcast.

Percent of drivers hearing broadcast that save time: The percent of drivers from the previous
question who save time due to hearing the broadcast.

Amount of time (min) saved by each vehicle saving time: The average amount of time in
minutes saved by the drivers from the previous question.

Highway Advisory Radio Cost Inputs: The cost inputs for all SCRITS components are
identical and are discussed in the Project Costs section of this chapter.

Variable Message Sign Information

If the Variable Message Sign (VMS) component was selected as a project component the screen
shown in Figure 8-10 will be displayed. The following is a description of the required inputs.

Number of signs to be installed: Number of variable message signs to be installed as part of
the project.

Average volume (per hour) past sign: The average number of cars per hour passing by the
variable message sign during the initial and forecast analyses years.

Number of times/day sign provides incident information: Average number of times a sign
provides incident information during a typical day (value may be less then 1).

Time (hrs) sign active for each incident: The number of minutes a sign is typically active for
an average incident.

Percent of passing sign that save time: The percent of drivers passing by the sign that save
time due to the information provided by the sign.

Amount of time (min) saved by each vehicle passing sign: The average amount of time in
minutes saved by the drivers from the previous question.

Highway Advisory Radio Cost Inputs: The cost inputs for all SCRITS components are
identical and are discussed in the Project Costs section of this chapter.
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{ Highway Advisory Radio |— 1=
Murmber of Transmitters: I_[

Average volume (per hour) through HAR, reception are, Initial Analysis Year: I—
Average volume {per hour) through HAR reception are, Forecast Analysis Year; I—

Time (hrs) kransmitter active For each incident; I—

Mumber of ktimes/day each transmitter activated: I—
Percent of drivers tuned to broadcast: I—

Percent of drivers hearing broadcast that save time: I—
Amount of time {min) saved by each vehicle saving time: I—

Figure 8-9: SCRITS Highway Advisory Radio Input Form

Pager Based System Information

If the Pager Based System component was selected as a project component the screen shown in
Figure 8-11 will be displayed. Pager Based Systems included both pager and FM subcarrier
systems of Advanced Traveler Information Systems (ATIS). The following is a description of the
required inputs.

Percent of trips where incident could impact route decision: Project area or regional
estimate of the average percentage of all trips made trips where the notification of an incident
could impact route decisions.

Percent of drivers that have system: Percentage of all drivers expected to have the pager
based system.

Percentage of drivers that have system activated during the trip: Percentage of drivers that
have the pager based system activated during the trip or immediately prior to the trip (i.e. at any
point where a route decision could be made.)

Percentage of drivers with activated systems that can save time: Percentage of drivers from
the previous question who could use the notification to make decisions that would save time (i.e.
the incident information affects their route and they have the flexibility to change routes).

Amount of time (min) saved by each driver saving time: The average amount of time in
minutes saved by the drivers from the previous question.

Pager Based System Cost Inputs: The cost inputs for all SCRITS components are identical
and are discussed in the Project Costs section of this chapter.

¥ariable Message Sign |— 1=

Mumber of signs ko be installed: I—

Average volume (per hourd past sign, Initial Analvsis Year; I—
Average volume (per hour) past sign, Forecast Analysis Year; I—
Mumber of ktimesfday sign provides incident inFormation; I—

Time thrs) sign active For each incident: I—

Percent of drivers passing sign that save time: I—

Arnount of time {min) saved by each wehicle passing sign: I

Figure 8-10: SCRITS Variable Message Sign Input Form
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Pager / FM Subcarrier ATIS | =
Percentage of trips where incident could impact route decision: I

Percentage of drivers that have system: I

Percentage of those drivers that have system activated during trip: I
Percentage of drivers with activated systems that can save kime: I

Amount of time {min) saved by each driver saving time: I

Figure 8-11: SCRITS Pager Input Form

Kiosks Information

If the Kiosks component was selected as a project component the screen shown in Figure 8-12
will be displayed. The following is a description of the required inputs.

Number of kiosks to be installed: Number of kiosks be installed as part of the project.

Average number of weekday trips per site departing from locations where kiosks located:
Average number of weekday trips only for both the initial and forecast analyses years. Note that
this is the average number per site and not the total number of trips.

Of those, percent of persons looking at the information as they depart: Percentage of
persons from the previous question who look at the information as they depart.

Of those looking at the information, percentage that may be able to save time: Percentage
of those looking at the kiosk information (input to the previous question) that may be able to save
time by using the information provided.

Amount of time (min) saved by each person saving time: The average amount of time in
minutes saved by the drivers from the previous question.

Kiosks Cost Inputs: The cost inputs for all SCRITS components are identical and are discussed
in the Project Costs section of this chapter.

{ Kiosks with Traffic Information |— =

Mumber of kiosks being installed: I

Average number of weekday brips per site departing from locations where kiosks
located, Initial Analvsis Year; I

Average number of weekday krips per site departing from locations where kiosks I
located, Forecast Analysis Year:

OF thaose, percent of persons looking at information as they depart: I
OF those looking at information, percentage that may be able to save time: I

armount of time (min) saved by each person saving time: I

Figure 8-12: SCRITS Kiosks Input Form

Commercial Vehicle Operation Kiosks Information

If the Commercial Vehicle Operation (CVO) Kiosks component was selected as a project
component the screen shown in Figure 8-13 will be displayed. The CVO kiosks component is
separated from the Kiosks component since users of each system would have different
responses to the information provided by the system and the time saved these users would be
valued differently. The following is a description of the required inputs.




Multimodal Investment Choice Analysis Chapter 8 — Intelligent Transportation Systems

Number of kiosks to be installed: Number of CVO kiosks be installed as part of the project.

Average number of weekday trips per site departing from locations where kiosks located:
Average number of weekday trips only for both the initial and forecast analyses years. Note that
this is the average number per site and not the total number of trips.

Of those, percent of persons looking at the information as they depart: Percentage of
persons from the previous question who look at the information as they depart.

Of those looking at the information, percentage that may be able to save time: Percentage
of those looking at the kiosk information (input to the previous question) that may be able to save
time by using the information provided.

Amount of time (min) saved by each person saving time: The average amount of time in
minutes saved by the drivers from the previous question.

Commercial Vehicle Operation Kiosks Cost Inputs: The cost inputs for all SCRITS
components are identical and are discussed in the Project Costs section of this chapter.

Commercial ¥ehicle Operation Kiosks with Traffic Information | =

Mumber of kiosks being installed: I

Average number of weekday trips per site departing from locations where kinsks I—
located, Initial Analysis Year:

Awverage number of weekday trips per site departing Frarm lacations where kiosks
located, Forecast Analvsis Year: I

Of those, percent of persons laoking at infarmation as they depart: I
f those looking at information, percentage that may be able ko save time: I

Arnount of ke (min) saved by each person saving time: I

Average trip time (min) ko destination or to point of departure Frorm region: I

Figure 8-13: SCRITS CVO Kiosks Input Form

Internet Traffic Information

If the Internet Traffic Information component was selected as a project component the screen
shown in Figure 8-14 will be displayed. The following is a description of the required inputs.

Percentage of trips for which internet access is available: Percentage of trips for the project
area (if known) or region for which internet access is available prior to making the trip.

Of those, percent of persons looking at the information as they depart: Percentage of
persons who look at the information as they depart.

Of those looking at the information, percentage that may be able to save time: Percentage
of those looking at the internet information (input to the previous question) that may be able to
save time by using the information provided.

Amount of time (min) saved by each person saving time: The average amount of time in
minutes saved by the drivers from the previous question.

Internet Traffic Cost Inputs: The cost inputs for all SCRITS components are identical and are
discussed in the Project Costs section of this chapter.
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Traffic Information on Internet |—

Percentage of trips For which internet access is available: I
Of thiose, percent of persans looking at information as they depart: I
Of those looking at information, percentage that may be able to save time: I

Arnaunt af time (min) saved by each person saving Hme: I

Figure 8-14: SCRITS Internet Input Form

Automatic Vehicle Location for Transit Information
If the Automatic Vehicle Location (AVL) for Transit component was selected as a project

component the screen shown in Figure 8-15 will be displayed. The following is a description of
the required inputs.

Current average wait time per passenger (min): Average wait time in minutes per passenger
for the project area (if known) or region without the proposed project.

Average wait time with AVL system (min): Average wait time in minutes per passenger for the
project area (if known) or region with the proposed project.

Average number of weekday boardings: The average number of weekday transit boardings
for the initial and forecast analyses years.

Average number of daily boardings, full week: The average number of daily transit boardings
(including weekends) for the initial and forecast analyses years.

Percent of passenger that use the information: The percent of transit boardings that use the
AVL information for the initial and forecast analyses years.

Bus Automatic Vehicle Location Cost Inputs: The cost inputs for all SCRITS components are
identical and are discussed in the Project Costs section of this chapter.

q Bus Automatic ¥ehicle Location {A¥L} and Information |—

Current average wait time per passenger (min): I
Awerage wait time with AYL swskem (min): I

Average number of weekday boardings, Initial Analysis Year: I—

Average number of weekday boardings, Forecast Analysis Year: I—
Awerage number of daily boardings, Full week, Initial Analysis Year: I—
Average number of daily boardings, Full week, Forecast Analysis Year: I—
Percent of passengets that use the information, Initial Analysis Year: I—
Percent of passengers that use the information, Forecast Analysis Year: I—

Figure 8-15: SCRITS Bus AVL Input Form

Electronic Fare Collection Information

If the Electronic Fare Collection (EFC) component was selected as a project component the
screen shown in Figure 8-16 will be displayed. The following is a description of the required
inputs.
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Current average bus speed on arterials (mph): Average bus speed on arterial roadways for
the project area (if know) or region.

Average percentage of bus travel time devoted to boarding: Percentage of the total bus
travel time that is devoted just to passenger boarding.

Average boarding time per passenger with conventional fare: Average boarding time in
minutes for transit passenger paying with conventional fare (i.e. coins and paper money).

Average boarding time per passenger with electronic fare: Average boarding time in minutes
for transit passenger paying with electronic fare.

Current percentage of passengers with electronic fare: Percentage of passengers paying
with electronic fare before the proposed project.

Percentage of passengers with electronic fare after this project: Percentage of passengers
paying with electronic fare after the proposed project for the initial and forecast analysis years.

Average number of daily passengers, weekday: Average number of weekday (excluding
weekends) transit passengers for the project area (if known) or region for the initial and forecast
analysis years.

Average number of daily passengers, full week: Average number of full week (including
weekends) daily transit passengers for the project area (if known) or region for the initial and
forecast analysis years.

Average passenger trip length in miles: Average transit passenger trip length in miles for the
project area (if known) or region.

Elasticity of demand with respect to average bus speed: Elasticity of transit passenger
demand with respect to average bus speed. (The percentage of increase in demand for every
one percent increase in average bus speed.)

Bus Electronic Fare Collection Cost Inputs: The cost inputs for all SCRITS components are
identical and are discussed in the Project Costs section of this chapter.

Bus Electronic Fare Collection

Current average bus speed on arterials {mphj;

Average percentage of bus travel time devoted to boarding:

Average boarding time per passenger with conventional Fare;

Average boarding kime per passenger with electronic Fare:

Current percentage of passengers with electronic Fare:

Percentage of passengers with electranic Fare after this project, Initial Analysis Year:
Percentage of passengers with electronic Fare after this project, Forecast Analysis Year:
Average number of daily passengers, weekday, Inital Analysis Year:

Average number of daily passengers, weekday, Forecast Analysis Year:

Average number of daily passengers, Full week, Initial Analysis Year:

Average number of daily passengers, full week, Forecast Analysis Year:

Average passenget krip length in miles:

ARRRRRARAAL,

Elasticity of demand with respect to average bus speed:

Figure 8-16: SCRITS Electronic Fare Collection Input Form
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Bus Priority System Information

If the Bus Priority System (BPS) component was selected as a project component the screen
shown in Figure 8-17 will be displayed. The following is a description of the required inputs.

Bus Operations:

Miles on which priority treatment is implemented: The miles of arterial roadway on which the
proposed bus priority system will be implemented.

Number of buses per weekday on priority routes: The number of buses per weekday on the
proposed bus priority route.

Current average bus speed on arterial (mph): The average bus speed on the arterial without
the proposed bus priority system.

Percentage of bus travel time attributable to signal delay: The percentage of total bus travel
time through the proposed bus priority route that is spent at traffic signals.

Estimated percent reduction in signal delay from pre-emption: The estimated percent
reduction in signal delay due to signal pre-emption by the proposed bus priority system.

Number of daily passengers on affected routes: The number of daily passengers of the bus
routes to be affected by the proposed bus priority route for both the initial and forecast analysis
years.

Average passenger trip length (miles): Average transit passenger trip length in miles for the
project area (if known) or region.

Elasticity of demand with respect to bus speed: Elasticity of transit passenger demand with
respect to average bus speed. (The percentage of increase in demand for every one percent
increase in average bus speed.)

Daily vehicle trips on corridor serves by bus route(s): The daily number of vehicle trips on the
arterial roadway proposed for the bus priority system for both the initial and forecast analysis
years.

Traffic Operations:

Weekday daily volume of cross street traffic for entire route: The weekday volume of cross-
street traffic along the entire arterial route of the proposed signal priority system. (Cumulative

value for all cross streets.)

Percentage of traffic that incurs pre-emption delay: Percentage of the cross-street traffic
from the previous question that incurs additional delay due to the signal priority pre-emption.

Average delay time per pre-empted vehicle (sec): The average additional delay that cross-
street traffic incurs due to a signal pre-emption.

Bus Priority System Cost Inputs: The cost inputs for all SCRITS components are identical and
are discussed in the Project Costs section of this chapter
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Bus Priority Systems

Bus Operations

Traffic Operations

Miles on which priority treatment is implemented:

Murmber of buses per weekday on priority routes:

Current average bus speed on arterial {mph):

Percentage of bus travel time attributable bo signal delay:

Estimate percent reduction in signal delay from pre-emption:

Murmber of daily passengers on affected routes, Initial Anakysis Year:
Murnber of daily passengers on affected routes, Forecast Analysis Year:
Average passenger trip length (miles):

Elasticity of demand with respect ko bus speed:

Daily wehicle trips an cortidar served by bus route(s), Initial Analysis Year:

Daily wehicle trips an carvidor served by bus route(s), Forecast Analysis Year:

weekday daily volume of cross street traffic For entire route, Initial Analysis Year:
weekday daily wolume of cross street traffic For entire route, Forecast Analysis Year:
Percentage of traffic that incurs pre-emption delay:

fwverage delay time per pre-emped wehicle (sec):

LTI

Figure 8-17: SCRITS Bus Priority Input Form

Electronic Toll Collection Information

If the Electronic Toll Collection (ETC) component was selected as a project component the
screen shown in Figure 8-18 will be displayed. The following is a description of the required

inputs.

Total average weekday volume through toll plaza: The average total (all lanes) weekday
volume through the toll plaza for the initial and forecast analyses years.

Current percentage by lane type: The percentage of the average weekday volume through the
toll plaza by the following three lane types without the project. The cumulative percentage should
equal 100% (shown on the screen under the last input box.)

Current percent volume through the exact change lanes: Between —and 100%.

Current percent volume through regular lanes: Between — and 100%.

Current percent volume through other lanes: Enter remaining percentage volume

between 0 and 100%.

New percentage volume with electronic tolls:

The percentage of the average weekday

volume through the toll plaza by the following four lane types with the project. The cumulative
percentage should equal 100% (shown on the screen under the last input box.)

Percent volume though electronic toll lanes: Between — and 100%.

Percent volume though the exact change lanes: Between — and 100%.

Percent volume though regular lanes: Between — and 100%.
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Percent volume though other lanes: Enter remaining percentage volume between 0
and 100%.
Average Service Times: The average service time in seconds for each of the four lane types.
Service times include both the time to collect the fare and the delay due to slowing and/or
stopping at the toll plaza.
Electronic toll lanes: Enter time in seconds.
Exact change lanes: Enter time in seconds.
Regular lanes: Enter time in seconds.

Other lanes: Enter time in seconds.

Electronic Toll Fare Collection Cost Inputs: The cost inputs for all SCRITS components are
identical and are discussed in the Project Costs section of this chapter.

Electronic Toll Collection

Total average weekday volume through toll plaza, Initial Analysis Year:

Total average weekday wolume through toll plaza, Forecast Analysis Year:
Current percentage by lane type

Current percent volume through exact change lanes:

Current percent wolume through regular lanes:

Current percent volume through athet lanes fie passes):

New percentage yolume with electronic tolls
Percent wolume through electranic toll lanes:
Percent volume through exact change lanes:
Percent wolume through regular lanes:

Percent volume through other lanes (ie passes):

Average service times {in seconds including slow at plaza)
Electronic Eoll lanes:
Exact change lanes:

Reqgular lanes:

LRI EALTE L

Other lanes (ie passes):

Figure 8-18: SCRITS Electronic Toll Collection Input Form

Ramp Metering Information

If the Ramp Metering component was selected as a project component the screen shown in
Figure 8-19 will be displayed. The following is a description of the required inputs.

Number of unique peak period and direction combinations to be analyzed: This is the total
number of combinations of peak periods and directions to be analyzed (e.g. northbound AM peak,
southbound PM peak, etc.) For each unique combination the following inputs will be required:

Peak period being analyzed: Enter the peak period (AM, PM, etc) in the current combination.
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Direction being analyzed: Enter the freeway direction being analyzed in the current
combination.

Freeway Traffic:

Percentage of study area freeway section being metered: Percentage of the study area
(freeway centerline miles entered in the baseline input form) being metered by this combination.

Percentage of volume in peak period being analyzed: Percentage of volume from the
previous question that occurs in the peak period being analyzed by this combination.

Percentage of volume in peak direction: Percentage of volume from the previous question
that occurs in the peak direction being analyzed by this combination.

Average speed without metering (mph): Average speed on the freeway without metering.
Average speed with metering (mph): Average speed on the freeway with metering.
Ramp Traffic:

Number of metered ramps in direction analyzed: Number of ramps in the direction specified
above.

Average metered volume per ramp over peak period: Average metered volume in the peak
period specified for the ramps being analyzed.

Average peak period delay per vehicle (sec): Average peak period delay for each vehicle in
seconds for the peak period and direction being analyzed.

Arterial Traffic:
Percentage of volume in peak period being analyzed: Percentage of the arterial volume
specified in the baseline input form that occurs in the peak period being analyzed by this

combination.

Percentage of volume in peak direction: Percentage of volume from the previous question
that occurs in the peak direction being analyzed by this combination.

Average arterial speed without metering (mph): Average speed on the arterial without
metering.

Average arterial speed with metering (mph): Average speed on the arterial with metering.

Percent reduction in accidents: The estimated percent reduction in accidents with the ramp
metering.

Ramp Metering Cost Inputs: The cost inputs for all SCRITS components are identical and are
discussed in the Project Costs section of this chapter.
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Ramp Metering
Mumber of unique peak period and direction combinations to be analyzed: I

Selected Ramp: 1 of 1 Frev | Mextl Add:  k# | Delete: m |
Peak period being analyzed; I

Ditection being analyzed:

|

Freeway Traffic
Percentage of study area freeway section being metered: I—
Percentage of volume in peak period being analyvzed:
Percentage of volume in peak direction:
Average speed without metering (mph:
Average speed with metering {rmph)
Ramp Traffic

Murmber of metered ramps in direction analyzed:
Average metered volume per ramp over peak period;
Average peak period delay per vehicle (sech:

Arterial Traffic
Percentage of walume in peak period being analyzed:
Percentage of volume in peak direction:
Average arterial speed without metering {mph):

Average arterial speed with metering {mph):

Percent reduction in accidents I

I

Figure 8-19: SCRITS Ramp Metering Input Form

Weigh-in-Motion Information

If the Weigh-in-Motion (WIM) component was selected as a project component the screen shown
in Figure 8-20 will be displayed. The following is a description of the required inputs.

Number of weigh stations to be equipped with WIM: The total number of weigh station to be
equipped with the proposed weigh-in-motion system.

Average number of vehicles though each weigh station per weekday: Average number of
freight vehicles that pass though the weigh station on a weekday for both the initial and forecast
analyses years.

Average delay time (min) per vehicle: The average delay in minutes for each freight vehicle
passing though the weigh station without the weigh-in-motion system.

Percent of vehicles that will not have to pass through static scales: The percentage of
freight vehicles that will not have to pass though the static scales with the proposed weigh-in-
motion system.

Weigh-in-Motion Cost Inputs: The cost inputs for all SCRITS components are identical and are
discussed in the Project Costs section of this chapter.
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Weigh-in-Motion |—

Mumber of weigh stations ko be equipped with WIM; I

Average number of vehicles through each weight station per weekday, Initial
Analysis Year; I

Average number of vehicles through each weight station per weekday, Forecast I—
Bnalysis Year:

Average delay time (min) per wehicle: I

Percent of wehicles thak will not hawve to pass through static scales; I

Figure 8-20: SCRITS Weight-in-Motion Input Form

Railroad Crossing Information

If the Railroad Crossing component was selected as a project component the screen shown in
Figure 8-21 will be displayed. The following is a description of the required inputs.

Number of railroad crossings to be improved: The total number of railroad grade crossings to
be improved with the project.

Average number of accidents at these grade crossings per year: The average number of
accidents occurring at these grade crossings per year. (Average number of accidents per grade
crossing not cumulative number.)

Percent of accident reduced by ITS improvements: Percentage of reduction in accidents
estimated to occur due to proposed improvements.

Railroad Crossing Cost Inputs: The cost inputs for all SCRITS components are identical and
are discussed in the Project Costs section of this chapter.

Railroad Crossing |_

Murmber of railroad crossings to be improved: I

Average number of accidents at these railroad grade crossings per year: I

Percent of accidents reduced by ITS improvements: I

Figure 8-21: SCRITS Railroad Crossing Input Form

Traffic Signal Systems Information

If the Traffic Signal Systems component was selected as a project component the screen shown
in Figure 8-22 will be displayed. The following is a description of the required inputs.

Expected percent improvement in average arterial speed: Percent improvement estimated
with the proposed project.

Current number of stops per VMT: Current number of stops along project arterial per vehicle
miles traveled.

Expected percent reduction in stops: Estimated percent reduction in the number of stops with
the proposed project.
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Traffic Signal Systems Cost Inputs: The cost inputs for all SCRITS components are identical
and are discussed in the Project Costs section of this chapter.

Expected percent improverment in average arkerial speed: I
Current number of stops per YMT: I
Expected percent reduction in stops: I

Figure 8-22: SCRITS Traffic Signal Systems Input Form

Outcome Objectives

The outcome objectives inputs are the standard questions described in Chapter 3 of this report.
No special modifications for ITS projects have been made to the standard calculations described
in that section.

Cost Information

The cost input forms and calculations for the IDAS project type are identical to those described in
Chapter 3 of this report. The SCRITS project type costs have been slightly modified to remove
the inputs and calculations related to environmental retrofit impacts. In addition, each component
within the SCRITS project requires information on the cost, operation and maintenance, and
terminal value for that particular component. This allows the individual components to be
analyzed for cost efficiency. An example of the SCRITS project type cost input form is shown in
Figure 8-23.

Inskructions: Please enter in the appropriate values below,

e

Enter project capital costs {include environmental retrofit costs)

Bienniums
1 2 3 4 5
WSDOT Share: | | | | |
Federal Share: | | | | |
Okher sources of project funding (.e, city, couty, private, non-W3DOT stake funding)
Mame of Source: 1 2 3 4 5

Enter average operation and maintenance cosk, per vear of analysis life:

W3DOT Share: I
Federal Share: I
| |
| |
| |

Enter the terminal value of project at the end of analvsis period:

Terminal Yalue ak end of year: I

Figure 8-23: SCRITS Cost Input Form
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Benefit-cost calculations

IDAS Projects

The benefit-cost calculations for the IDAS project type are based on the results of travel forecast
modeling and IDAS analyses for both an initial year and a forecast year. The following
descriptions explain the methodology of the calculations. The actual calculations contained in the
code can be followed using these descriptions.

Yearly Travel Time Benefits in Minutes and Induced Travel

The travel time and trip number estimates with and without the project are computed directly by
IDAS. MICA converts the hourly travel time estimates for both the initial and forecast years from
hours into minutes. The induced number of trips is also calculated as the forecasted change in
ridership due to the project. In addition, the travel time and induced trip estimates for freight
users are calculated.

Travel Time Benefits in Minutes

The estimated travel timesavings in minutes for the entire analysis period is calculated assuming
a uniform growth rate between the initial and forecasted years with no discount factor. Only
monetary calculations used the global variable discount rate (default value 4%). Both the total
travel timesaving in minutes and the freight user portion of the savings are determined.

Travel Time Benefits in Dollars

The travel timesavings are then monetized using the global variables for time value for
automobile and freight vehicles. The estimated number of minutes for auto and freight vehicle
travel are multiplied by the time value variable and by a global variable that represent the percent
of time value attributed to each type of travel. The default global variables for values for auto
travel time is 50% and for freight vehicle travel time is 100%.

Travel time benefits are calculated for both the initial and forecast years. A uniform growth rate
between the two analysis years is assumed and brought back to present value using the global
variable discount rate.

Operating Cost Calculations

The change in vehicle miles traveled for the initial and forecast years for both automobile and
freight vehicles are calculated based on the entered results from the IDAS analysis and the
percent of freight vehicle users. The estimated VMT for the entire analysis period is calculated
assuming a uniform growth rate and a 0% discount rate. A positive VMT value represents a net
increase in vehicle miles traveled.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of automobile travel. The
global variable Full Cost (the default is to consider full costs) is used to determine whether a full
or direct cost calculation is being used for all projects in the database. If full cost is being
considered then the automobile operation cost per mile is a higher value then the direct cost
value and includes cost of vehicle ownership. (This is discussed more fully in the Global
Variables chapter.) The user cost calculation multiplies the estimated automobile VMT by the
appropriate operating cost to derive an automobile user savings for that period. In addition,
freight vehicle VMT is multiplied by the freight vehicle operating cost. Note that freight vehicle
operating cost always includes the cost of the vehicle regardless of the value of the Full Cost
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global variable. Reduced VMT results in reduced operating costs and is therefore treated as a
benefit. The estimated user cost savings are calculated for the initial and forecast years and
assume a uniform growth rate in between. Benefits are brought back to a net present value using
the global variable discount rate.

Air Pollution - Emissions Calculations

The change in emissions levels for the four pollutants include in MICA are calculated form the
change in vehicle miles traveled for both automobile VMT and freight VMT. The emissions rates
are based on global variables for the grams of emissions per mile (assuming an average running
speed of 50 mph). The emission rates are based on a warm engine so an additional calculation
is made to determine the emissions for cold starts. Cold start calculations are based on the
percentage of trips that begin with a cold start and the emissions in grams per cold starts. These
variables are based on whether the trip is being made by an automobile or a freight vehicle.

Emissions Benefit Calculations

The total emission estimates are multiplied by the global variable for cost per ton for the four
pollutant types. The emission benefits are brought back to a present value amount using the
global variable discount rate.

Accident Calculations

The number of accidents is calculated using the estimated additional vehicle miles travels and the
global variables for the accident rates for the different accident types. The accident rates are
based on both vehicle type (automobile or freight vehicle) and highway class. The resulting value
is calculated for the initial and forecast years and the sum value is determined assuming uniform
growth between and no discounting.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using the global
discount rate.

Benefit-Cost Ratio Calculations

The benefit-cost ratio is calculated as the sum of the present value of project benefits over the
sum of the present value of project costs. The WSDOT benefit-cost ratio considers al of the
project benefits but only the WSDOT portion of the costs.

SCRITS Projects

The benefit-cost calculations for the SCRITS project type are based on the work done by the
Federal Highway Administration for the development of the SCRITS program. The calculations
contained in MICA are based on this work and have been modified so that analysis of the ITS
project is done for both initial and forecast years to maintain consistency with the other MICA
project types. The following descriptions explain the methodology of the calculations. The actual
calculations contained in the code can be followed using these descriptions. More information on
the calculations can found in the SCRITS User Manual referenced later in this chapter.
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Baseline Calculations

The inputs and results from the baseline calculations are used throughout the SCRITS
calculations and represent the baseline or “no build” situation. The recurring vehicle hours
traveled (VHT) for freeway and arterials can either be calculated or entered directly. Calculated
values use a look-up table that relates the ACR ratio (AADT/Capacity) to the mean operating
speed of the facility. Currently the look-up table is based on a national average relationship but
future revisions to the program will allow the user to choose from a list of tables that will more
accurately model the project facility.

The incident percentage is the determined using a lookup table that relates the ACR ratio and the
presence of shoulder along the facility to an estimated incident percentage rate. This rate is used
in calculating the ratio recurring to non-recurring vehicle hours traveled (VHT) if the ratio is not
entered in directly by the analyst. If the calculate option is selected the ratio is calculated using
the incident percentage and the percentage of shoulders along the freeway facility.

The average weekday speeds with recurring VHT for the freeway and arterial facilities are
calculated by dividing the vehicle miles traveled by the recurring vehicle hours traveled. The non-
recurring VHT is then calculated and the average weekday speeds with both recurring and non-
recurring VHT is determined. These calculations are performed for both the initial and forecast
analysis periods on the arterial and freeway facilities.

Finally the net present value factor for a gradient flow of benefits is calculated using the global
variable discount rate and the analysis period (forecast year minus initial year). This factor is
used throughout the calculations for bringing monetary values back to a net present values.

The remaining calculations are divided by each of the 16 possible SCRITS components. These
calculation are only performed is the user selected the particular component in the initial project
screen.

Closed Circuit TV Calculations

Traffic and Travel Time

The percent of camera coverage is calculated and the percent reduction in incident duration due
to increase coverage is calculated. This percent reduction is then related converted into yearly
vehicle hours traveled savings for the initial and forecast analysis years. The increase in average
freeway speed is calculated and a freeway speed with the project estimated.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the increased speed. Note that the
calculations do not consider freight movements separately so only a total travel time savings is
calculated. In addition induced ridership due to improvements in the facility is not considered.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit estimates.

Operating Cost Calculations

The change in vehicle miles traveled for the initial and forecast years are annualized based on
the daily results entered by the user for each analysis year. The total VMT savings for the
analysis period is then calculated.
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User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of automobile travel. The
global variable Full Cost (the default is to consider full costs) is used to determine whether a full
or direct cost calculation is being used for all projects in the database. If full cost is being
considered then the automobile operation cost per mile is a higher value then the direct cost
value and includes cost of vehicle ownership. (This is discussed more fully in the Global
Variables chapter.) The user cost calculation multiplies the estimated automobile VMT by the
appropriate operating cost to derive an automobile user savings for that period. Reduced VMT
results in reduced operating costs and is therefore treated as a benefit. The estimated user cost
savings are calculated for the initial and forecast years and assume a uniform growth rate in
between. Benefits are brought back to a net present value using the present value factor of the
gradient. User transfers are assumed negligible for the CCTV component.

Energy and Emissions

The CCTV calculations do not differentiate between automobile and freight vehicles. Future
refinements to the program may add a variable for the percent of freight vehicles on the facility.
Until then the energy and emissions calculations assume only automobile emission rates.

The emission rates for the four pollutants are pulled from the global assumption lookup table
based on the facility speed, the pollutant type, and the vehicle type (in this case automobile only).
The rate with and without the facility for the two analysis years is determined. The change in
emissions for CO and NOX are calculated from the change in pollutant rates derived from the
change is mean operating speed of the facility. The change in emissions of PM-10 and VOC are
from a reduction in vehicle miles traveled.

Emissions Benefit Calculations

The total emission estimates are estimated by using the global variables for cost per ton for the
four pollutant types. The emission benefits are brought back to a present value amount using the
present value factor of the gradient. The total emissions benefit is the sum of the benefits for
each of the pollutant types.

Safety Calculations

The number of accidents is calculated using the estimated additional vehicle miles travels and the
global variables for the accident rates for the different accident types. The accident rates are
based on both vehicle type (automobile or freight vehicle) and highway class. The resulting value
is calculated for the initial and forecast years and the sum value is determined assuming uniform
growth between and no discounting.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

Traffic Detection

Traffic and Travel

The percent of traffic detection is calculated and the percent reduction in incident duration due to
increase detection is calculated. This percent reduction is then related converted into yearly
vehicle hours traveled savings for the initial and forecast analysis years. The increase in average
freeway speed is calculated and a freeway speed with the project estimated.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the increased speed. Note that the
calculations do not consider freight movements separately so only a total travel time savings is
calculated. In addition induced ridership due to improvements in the facility is not considered.
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Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit estimates.

Operating Cost Calculations

The change in vehicle miles traveled for the initial and forecast years are annualized based on
the daily results entered by the user for each analysis year. The total VMT savings for the
analysis period is then calculated.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of automobile travel. The
global variable Full Cost (the default is to consider full costs) is used to determine whether a full
or direct cost calculation is being used for all projects in the database. If full cost is being
considered then the automobile operation cost per mile is a higher value then the direct cost
value and includes cost of vehicle ownership. (This is discussed more fully in the Global
Variables chapter.) The user cost calculation multiplies the estimated automobile VMT by the
appropriate operating cost to derive an automobile user savings for that period. Reduced VMT
results in reduced operating costs and is therefore treated as a benefit. The estimated user cost
savings are calculated for the initial and forecast years and assume a uniform growth rate in
between. Benefits are brought back to a net present value using the present value factor of the
gradient. User transfers are assumed negligible for the detection component.

Energy and Emissions

The detection calculations do not differentiate between automobile and freight vehicles. Future
refinements to the program may add a variable for the percent of freight vehicles on the facility.
Until then the energy and emissions calculations assume only automobile emission rates.

The emission rates for the four pollutants are pulled from the global assumption lookup table
based on the facility speed, the pollutant type, and the vehicle type (in this case automobile only).
The rate with and without the facility for the two analysis years is determined. The change in
emissions for CO and NOX are calculated from the change in pollutant rates derived from the
change is mean operating speed of the facility. The change in emissions of PM-10 and VOC are
from a reduction in vehicle miles traveled.

Emissions Benefit Calculations

The total emission estimates are estimated by using the global variables for cost per ton for the
four pollutant types. The emission benefits are brought back to a present value amount using the
present value factor of the gradient. The total emissions benefit is the sum of the benefits for
each of the pollutant types.

Safety Calculations

The number of accidents is calculated using the estimated additional vehicle miles travels and the
global variables for the accident rates for the different accident types. The accident rates are
based on both vehicle type (automobile or freight vehicle) and highway class. The resulting value
is calculated for the initial and forecast years and the sum value is determined assuming uniform
growth between and no discounting.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.
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Highway Advisory Radio (HAR)

Traffic and Travel

The number of users saving time with the proposed HAR system is calculated by multiplying the
volume of traffic in the in the HAR reception area by the amount of time the system is activated by
the number expected to tune into the system by the number that tune in that are expected to save
time. These estimates are converted into a yearly vehicle hours traveled savings for the initial
and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings for those
tuning into the system. Note that the calculations do not consider freight movements separately
so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit estimates.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for HAR projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the HAR projects.

Energy and Emissions
The energy and emission impacts for HAR projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The accident savings for HAR projects is derived from a reduction in the number of secondary
accidents. The accident reduction is calculated for the three accident types.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

Variable Message Sign (VMS)

Traffic and Travel

The number of users saving time with the proposed variable message sign system is calculated
by multiplying the volume of traffic past the sign by the amount of time the system is activated by
the number that are expected to save time. These estimates are converted into a yearly vehicle
hours traveled savings for the initial and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.
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Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit estimates.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for VMS projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the VMS projects.

Energy and Emissions
The energy and emission impacts for VMS projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The accident savings for VMS projects is derived from a reduction in the number of secondary
accidents. The accident reduction is calculated for the three accident types.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

Pager Based ATIS

Traffic and Travel

The number of users saving time with the proposed pager system is calculated by multiplying the
number of people with the system by the percentage of people that are expected to save time by
a particular page by the number that tune in that are expected to save time by the number of
minutes the page is expected to save them. These estimates are converted into a yearly vehicle
hours traveled savings for the initial and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for pager projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the pager projects.

Energy and Emissions

The energy and emission impacts for pager projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.
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Safety Calculations
The accident savings for pager projects is derived from a reduction in the number of secondary
accidents. The accident reduction is calculated for the three accident types.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

Traffic Information Kiosks

Traffic and Travel

The number of users saving time with the proposed kiosk system is calculated by multiplying the
number of people with access to the system by the number actual viewing the information by the
percentage of people that are expected to save time with the information by the number of
minutes the page is expected to save them. These estimates are converted into a yearly vehicle
hours traveled savings for the initial and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for kiosk projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the kiosk projects.

Energy and Emissions
The energy and emission impacts for kiosk projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The accident savings for kiosk projects is derived from a reduction in the number of secondary
accidents. The accident reduction is calculated for the three accident types.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

CVO Traffic Information Kiosks

Commercial Vehicle Operations (CVO) Kiosks are calculated the same as the Kiosks Systems
described in the previous section except that the freight users value of travel time is used instead
of automobile travel time values.
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Internet Information

Traffic and Travel

The number of users saving time with the proposed internet system is calculated by multiplying
the number people and the number of trips for which there is access to the internet system by the
percentage who look at the information prior to departing by the percentage estimated that would
find information that would affect that particular trip by the number of minutes that would be saved
by this information. These estimates are converted into a yearly vehicle hours traveled savings for
the initial and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit.

Operating Cost Calculations

The change in vehicle miles traveled is assumed negligible for internet projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the internet
projects.

Energy and Emissions
The energy and emission impacts for pager projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The accident savings for internet projects is derived from a reduction in the number of secondary
accidents. The accident reduction is calculated for the three accident types.

Safety Benefit Calculations
The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between

Automatic Vehicle Location (AVL) and Information

Traffic and Travel

The travel time savings with the AVL system is calculated by multiplying the wait time savings by
the number of boarders by the percentage expected to use the system for the initial and forecast
analysis years. These estimates are converted into a yearly vehicle hours traveled savings for
the initial and forecast analysis years.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated. In addition induced ridership due to
improvements in the facility is not considered.
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Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for AVL projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the AVL projects.

Energy and Emissions
The energy and emission impacts for AVL projects are assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The safety impacts for AVL projects are assumed negligible so that the safety reduction estimates
and safety benefits are set to zero.

Bus Electronic Fare Collection (EFC)

Traffic and Travel

The travel time savings for EFC systems are derived from increases in bus speeds due to
reduced boarding times. The minutes saved by each electronic fare boarding are multiplied by
the number of people boarding by the percentage expected to use the EFC system. This is then
converted into an increase in bus speed along the route.

The program them uses the bus riders’ elasticity of demand with respect to bus speed to
calculate and induced bus ridership due to the increased speed. The induced ridership is
assumed to come from former automobile trips so a reduced vehicle miles traveled is also
calculated.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit.

Operating Cost Calculations
The change in vehicle miles traveled from the induced transit ridership is annualized over the
analysis period.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of automobile travel. The
global variable Full Cost (the default is to consider full costs) is used to determine whether a full
or direct cost calculation is being used for all projects in the database. If full cost is being
considered then the automobile operation cost per mile is a higher value then the direct cost
value and includes cost of vehicle ownership. (This is discussed more fully in the Global
Variables chapter.) The user cost calculation multiplies the estimated automobile VMT by the
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appropriate operating cost to derive an automobile user savings for that period. Reduced VMT
results in reduced operating costs and is therefore treated as a benefit. The estimated user cost
savings are calculated for the initial and forecast years and assume a uniform growth rate in
between. Benefits are brought back to a net present value using the present value factor of the
gradient. User transfers are assumed negligible for the detection component.

A revenue transfer occurs as new transit riders pay a bus fare. This additional cost is considered
a revenue transfer and not an incurred cost.

Energy and Emissions

The EFC calculations do not differentiate between automobile and freight vehicles. Future
refinements to the program may add a variable for the percent of freight vehicles on the facility.
Until then the energy and emissions calculations assume only automobile emission rates.

The emission rates for the four pollutants are pulled from the global assumption lookup table
based on the facility speed, the pollutant type, and the vehicle type (in this case automobile only).
Emission benefits are derived from automobile trips not taken due to increased transit ridership.

Emissions Benefit Calculations

The total emission estimates are estimated by using the global variables for cost per ton for the
four pollutant types. The emission benefits are brought back to a present value amount using the
present value factor of the gradient. The total emissions benefit is the sum of the benefits for
each of the pollutant types.

Safety Calculations

The safety impacts for EFC projects are assumed negligible so that the safety reduction
estimates and safety benefits are set to zero. Future revisions to the program may take into
account the accidents avoided due to induced transit riders shifting to the safer transit mode.

Bus Priority Systems (BPS)

Traffic and Travel

The travel time savings for BPS systems are derived from increases in bus speeds due to
reduced delay at traffic signals. The number of passengers are multiplied by the number of
minutes saved along the route.

The program them uses the bus riders’ elasticity of demand with respect to bus speed to
calculate and induced bus ridership due to the increased speed. The induced ridership is
assumed to come from former automobile trips so a reduced vehicle miles traveled is also
calculated.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years benefit.
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Operating Cost Calculations
The change in vehicle miles traveled from the induced transit ridership is annualized over the
analysis period.

User Cost Benefit Calculations

MICA is structured to consider either the full cost or the direct cost of automobile travel. The
global variable Full Cost (the default is to consider full costs) is used to determine whether a full
or direct cost calculation is being used for all projects in the database. If full cost is being
considered then the automobile operation cost per mile is a higher value then the direct cost
value and includes cost of vehicle ownership. (This is discussed more fully in the Global
Variables chapter.) The user cost calculation multiplies the estimated automobile VMT by the
appropriate operating cost to derive an automobile user savings for that period. Reduced VMT
results in reduced operating costs and is therefore treated as a benefit. The estimated user cost
savings are calculated for the initial and forecast years and assume a uniform growth rate in
between. Benefits are brought back to a net present value using the present value factor of the
gradient. User transfers are assumed negligible for the detection component.

A revenue transfer occurs as new transit riders pay a bus fare. This additional cost is considered
a revenue transfer and not an incurred cost.

Energy and Emissions

The BPS calculations do not differentiate between automobile and freight vehicles. Future
refinements to the program may add a variable for the percent of freight vehicles on the facility.
Until then the energy and emissions calculations assume only automobile emission rates.

The emission rates for the four pollutants are pulled from the global assumption lookup table
based on the facility speed, the pollutant type, and the vehicle type (in this case automobile only).
Emission benefits are derived from automobile trips not taken due to increased transit ridership.

Emissions Benefit Calculations

The total emission estimates are estimated by using the global variables for cost per ton for the
four pollutant types. The emission benefits are brought back to a present value amount using the
present value factor of the gradient. The total emissions benefit is the sum of the benefits for
each of the pollutant types.

Safety Calculations

The safety impacts for BPS projects are assumed negligible so that the safety reduction
estimates and safety benefits are set to zero. Future revisions to the program may take into
account the accidents avoided due to induced transit riders shifting to the safer transit mode.

Electronic Toll Collection (ETC)

Traffic and Travel

The travel time savings for ETC systems are derived from the avoidance of the transaction time
at the toll both including the delay causes by slowing down the vehicle. The average time saved
by each driver using the new system is multiplied by the number of drivers expected to use the
system.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated savings per person
calculated in the previous step. Note that the calculations do not consider freight movements
separately so only a total travel time savings is calculated.
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Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for ETC projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the ETC projects.

Energy and Emissions

The energy and emission impacts for ETC projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero. As more research becomes
available on the emissions benefits of improved toll plaza operations this component may be
added.

Safety Calculations
The safety impacts for ETC projects are assumed negligible so that the safety reduction
estimates and safety benefits are set to zero.

Ramp Metering

Traffic and Travel
The travel time saving due to ramp metering is the net impact of the improved freeway operations
minus the added delay at the ramp meter itself and the on the adjacent arterial roadway.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated net savings calculated
in the previous step. Note that the calculations do not consider freight movements separately so
only a total travel time savings is calculated.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for automobile travel. The estimated number of minutes saved
is multiplied by the time value variable and a global variable that represents the percent of time
value attributed to in vehicle travel. The travel time savings in minutes is then monetized using
the present value factor for a gradient and the initial and forecast years.

Operating Cost Calculations

The change in vehicle miles traveled is assumed negligible for Ramp metering projects therefore
the user benefit estimate is set to zero. User transfers are also assumed negligible for the Ramp
metering projects.

Energy and Emissions
The energy and emission impacts for Ramp metering projects is assumed negligible so that the
emission reduction values and environmental benefits are set to zero.

Safety Calculations

The safety impacts for Ramp metering projects are assumed negligible so that the safety
reduction estimates and safety benefits are set to zero.
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Weight-in-Motion (WIM)

Traffic and Travel

The travel time savings due to weigh-in-motion systems is derived from the avoidance of freight
vehicles having to stop at the weight station’s static scale. The savings is calculated by
multiplying the number of freight vehicles using the system by the average processing time at a
static scale.

Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated net savings calculated
in the previous step. Note that the calculations only consider freight movements separately so
only a total travel time savings is equal to the total freight travel time savings.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for freight vehicle travel. The estimated number of minutes
saved is multiplied by the time value variable and a global variable that represents the percent of
time value attributed to in freight vehicle travel. The travel time savings in minutes is then
monetized using the present value factor for a gradient and the initial and forecast years.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for WIM projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the WIM projects.

Energy and Emissions
The energy and emission impacts for WIM projects is assumed negligible so that the emission
reduction values and environmental benefits are set to zero.

Safety Calculations
The safety impacts for WIM projects are assumed negligible so that the safety reduction
estimates and safety benefits are set to zero.

Railroad Crossing

Travel time, user, or environmental benefits
Only safety benefits are considered for railroad crossing improvements. Travel time, user
operating costs, revenue transfer, and environmental values are all set to zero.

Safety Calculations

The number of accidents at each crossing is multiplied by the estimated percent reduction in
accidents. The accidents are assumed to be severe (fatality or disabling injury) so only the
highest accident category is estimated.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost fatality accident type. The benefits value is determined assuming a
uniform growth rate between the initial and forecast years.

Traffic Signal Systems (TSS)

Traffic and Travel
Traffic signal systems travel time benefits are derived from reduced delay due to increases in
average operating speed of the facilities with and without the improvements.
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Travel Time Calculations

The yearly travel time benefits in minutes is calculated from the estimated reduced delay
calculated in the previous step. Note that the calculations only consider freight movements
separately so only a total travel time savings is equal to the total freight travel time savings.

Travel Time Benefits in Dollars

The travel time benefits in dollars for the initial and forecast analysis years are calculated using
the global variables for time value for freight vehicle travel. The estimated number of minutes
saved is multiplied by the time value variable and a global variable that represents the percent of
time value attributed to in freight vehicle travel. The travel time savings in minutes is then
monetized using the present value factor for a gradient and the initial and forecast years.

Operating Cost Calculations
The change in vehicle miles traveled is assumed negligible for TSS projects therefore the user
benefit estimate is set to zero. User transfers are also assumed negligible for the TSS projects.

Energy and Emissions

The detection calculations do not differentiate between automobile and freight vehicles. Future
refinements to the program may add a variable for the percent of freight vehicles on the facility.
Until then the energy and emissions calculations assume only automobile emission rates.

The emission rates for the four pollutants are pulled from the global assumption lookup table
based on the facility speed, the pollutant type, and the vehicle type (in this case automobile only).
The rate with and without the facility for the two analysis years is determined. The change in
emissions for CO and NOX are calculated from the change in pollutant rates derived from the
change is mean operating speed of the facility. The change in emissions of PM-10 and VOC are
from a reduction in vehicle miles traveled.

Emissions Benefit Calculations

The total emission estimates are estimated by using the global variables for cost per ton for the
four pollutant types. The emission benefits are brought back to a present value amount using the
present value factor of the gradient. The total emissions benefit is the sum of the benefits for
each of the pollutant types.

Safety Calculations

The number of accidents is calculated using the estimated additional vehicle miles travels and the
global variables for the accident rates for the different accident types. The accident rates are
based on both vehicle type (automobile or freight vehicle) and highway class. The resulting value
is calculated for the initial and forecast years and the sum value is determined assuming uniform
growth between and no discounting.

Safety Benefit Calculations

The safety benefit calculation uses the global variables for the accident rate as well as the global
variable for the societal cost of each accident type. The benefits value is determined assuming a
uniform growth rate between periods and is brought back to present value using present value
factor of the gradient.

Total Project Calculations

The impacts for all 16 project component calculations are combined for a cumulative impact
estimate. There is a potential for overlap of impact estimates among components and the analyst
must use sound engineering judgment to ensure that the benefits of the combined project are not
overestimated. It may be necessary to adjust some of the inputs to avoid this over estimation.
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Benefit-Cost Calculations

The benefit-cost ratio is calculated as the sum of the present value of project benefits over the
sum of the present value of project costs. The WSDOT benefit-cost ratio considers al of the
project benefits but only the WSDOT portion of the costs.

Project reports

The ITS IDAS and SCRITS reports are structured similarly with the first section showing the user
inputs. The second section shows the results to key calculations such as travel timesavings in
minutes and in dollars, benefit-cost ratios, etc. The third section shows the results to the
Outcome Objective calculations. The final section shows the Global Variables that were used in
the calculations and notes if values differed from the default values.
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Chapter 9 — Non-Motorized Projects

Non-motorized projects are not considered an independent budget category in the Washington
State Transportation Plan, but are included as part of the I-1 Highway Improvements Program.
Non-motorized projects do not compete for funding against other modes. They are often
considered as enhancements to highway projects.

Inventory of Projects

Non-motorized projects are those that promote or improve the use of bicycling and walking as a
transportation mode. The non-motorized division of Highway Mobility has developed four
categories of projects:

1. Pedestrian Accident Locations: Projects at locations where significant pedestrian-
vehicle accidents have occurred

2. Pedestrian Risk Locations: Projects at locations where significant pedestrian-vehicle
accidents have not occurred, but where a high risk for pedestrian-vehicle accidents has
been identified

3. Rural Bicycle Touring: Projects that improve or provide connections for bicycle lanes or
trails along longer distance rural touring routes

4. Urban Bicycle: Projects that improve or provide connections for bicycle lanes or trails
within urban areas

Inventory of Current Analysis Methods

Existing analysis methods for non-motorized projects primarily consist of ranking systems that
have been developed for each of the four project types. The non-motorized division developed
the ranking systems, strictly for prioritizing proposed projects against others of the same project
type. Only the “Pedestrian Accident Location” category calculates a monetary benefit, which
consists of the societal value of accidents projected to be prevented by the proposed
improvement.

Identification of Analysis Gaps

In order for non-motorized projects to be incorporated into the MICA program, analysis methods
consistent with those of other modes were needed to calculate the Uniform Project Measures (as
described in Chapter 2). Within the existing analysis methods, safety benefits are only calculated
for the Pedestrian Accident project type. Within MICA, the capability of accident analysis was
expanded to all four non-motorized categories. Accordingly, if improving a shoulder results in a
safety benefit for rural bicycle touring, this can be captured as an economic benefit.

The MICA analysis procedures also recognize the benefit automobile trips that are eliminated by
promoting and supporting non-motorized modes. The procedures that have been developed rely
on national statistics to estimate the reduction in vehicle usage that could result from the
implementation of a non-motorized project. Additionally, to fully calculate user benefits, the
analyst must estimate the level of usage on the facility, and the average distance of travel. It is
recognized that this type of data often is not readily available for pedestrian and bicycle usage of
a facility. However, even conservative estimates that reflect a general order of magnitude (which
is appropriate at the sketch planning level, and consistent with procedures of other modes) will
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allow for benefits to be calculated. However, future research could be directed toward obtaining
better-localized data needed for the rigorous analysis of non-motorized project benefits.

Project Worksheets and Inputs

The non-motorized mode is accessed by clicking on the “Non-Motorized” button on the starting
screen of the Project Module. Figure 9-1 shows the opening screen for the Non-Motorized mode.
From this screen, the analyst can access existing non-motorized projects in the MICA database,
or add a new non-motorized project (note, the general procedures for Project Level Analysis are
described in Chapter 3 — Operation of the MICA Program).

-
Multimedal [nvestment Choice A nalysis vica Modie_| r
Ferry | Highway | 175 Rail | TDM | Transit |
List of Available Projects for this Mode
g 3 -
Ik T =
Input
Status Project Title Project Type Region

b Sr-2 31,97-35. 24 Shoulder widening Fural Bicycle Touring Morthwest
[w] Sr-5119.01 Restricted Bridge Rural Bicycle Touring Qlympic
[w] Sr-20 0,07-4,63 Shoulder widening Rural Bicycle Touring Qlympic
[v] Sr-97 0.00-4,46 Shoulder Widening Rural Bicycle Touring Southwest
[v] Sr-21 104,57-116,78 All weather reconstruction Rural Bicycle Touring Eastern
[v] Sr-97 51,20-53.41 Shoulder Widening Fural Bicycle Touring South Central
[v] Sr-2073 4.60-6.50 Sidewslk Construction Pedestrian Risk Locations Morthwest
[w] Sr-195 94,3 School Crassing Pedestrian Risk Locations Eastern
[v] Sr-1 19,00 Bus Pullouts, Crosswalks Pedestrian Risk Locations Qlympic
[v] Sr-525 8,50 Pedestrian Control Pedestrian Risk Locations Morthwest
[v] Sr-27 86.61-86.63 widen overpass Urban Bicycle Eastern
[v] Sr-20 193 .4-194.2 Trail Construction Urban Bicycle Morth Central
v Sr-202 2,19 Bridge improvement Urban Bicycle Morthwest
[w] Sr-516 4,77 Signal Installation Urban Bicycle Morthwest
[v] St-16 29,07-29,19 Bicycle Connection Urban Bicycle Qlympic ;I

Figure 9-1: Opening Screen for Non-Motorized Projects

Project Information

The Project Information input form, as shown in Figure 9-2, is the first of five screens to be
displayed when a non-motorized project is edited or added to the database. The user can
navigate through the five screens by clicking on the tab headings. Additionally, the three buttons
at the top of the screen can be selected at any time to delete the current project from the
database, preview the project report, or save the current data and exit back to the opening screen
for non-motorized projects.
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B3 Mon-Motorized Input Form - Add HNew Project M= E3|

-

Delete This Project: m] | Preview Project Report: & | Save & Exit: Fy | -

General Project Info |Pr|:|iect Beneflts | Outcome objectives | Project Costs | Dept scoring |

NOMN-MOTORIZED PROJECT INFORMATION

Instructions: Flease enter in the appropriate values below. The bold Fields are required.

= General Data E

Project Title: ||
Project Identification Number:
Project Type: ;I
State Route:

SR Milepast Begin: 1
SR Milepost End: |
Project Length: |
Biennium; ’_
Region:
Leg_Diskrick:
Air Quality:
Isin WTP Corridor?:

mmL| ‘L|

Is in Highway System Plan?:

Figure 9-2: Non-Motorized Project Information Form

The Project Information component contains the following descriptive information:

Project Title: Descriptive title of the project
Project Type: Identifier that is unique to the project

Project Type: Specific type of project, selected from a pull down list. For the non-
motorized mode, the four project types are:

e Pedestrian Accident Locations
¢ Pedestrian Risk Locations
¢ Rural Bicycle Touring
e Urban Bicycle
State Route: State Route Designation, if applicable.
Beginning Milepost: Milepost number at beginning of project, if applicable.
Ending Milepost: Milepost number at end of project, if applicable.
Project Length: Length of project (miles), if applicable.
Biennium: Biennium in which the project is to be considered for funding

Region: WSDOT Region in which the project is located. A pull down menu
provides eight region options:

e Eastern

¢ North Central
e Northwest

e Olympic
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e South Central
e Southwest

o Statewide should be selected if the project is located in
multiple regions

e Ferry applies only to ferry projects, and would never be
selected under the non-motorized mode

Legislative District: State Legislative District in which the project is located, if the
project fits completely or primarily in one district.

Air Quality: Air quality designation, as identified by the Clean Air Act. A pull
down menu provides the options of:

e Attainment Area

¢ Non-Attainment Area

e Maintenance Area

¢ Unclassifiable

as described in Chapter 2 — Project Measures.

WTP Corridor: Identifies whether or not the project is located within an identified
WTP Corridor (as described in the Project Measures chapter of this
report). Clicking on the box will check it, indicating Yes. If the box is
not checked, No is indicated.

Highway System Plan: Identifies whether or not the project is included in the Highway
System Plan. Clicking on the box will check it, indicating Yes. If the
box is not checked, No is indicated.

Benefit Information

The second input screen is the benefit input form, shown in Figure 9-3, which is identical for all
four non-motorized project types. The user inputs data under three major categories:

e Project Features
e Usage Data

e Accident Data
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B3 Non-Motorized Input Form - Add New Project M= E '
-
Delete This Project: m | Preview Project Report: a | Save & Exit: “5?

General Project Info Project Benefits |l:lutcnme Objectives | Project Costs | Dept Scoring |

PROJECT FEATURES

Instructions: Please enter the features of the proposed project.

USAGE DATA

Instructions: Please enter in the appropriate values below.
Initial Analysis Year: I
Foecast Analysis Year: I

- 3 S

Initial Year: Forecast Year:
Average usage ;/ weekday Base Case  Project Case Ease Case  Project Case
Pedestrians: | 0 | 0 [ [
Bicycles: | 0 | 0 | 1} | 1}
Average usage / weekend
Pedestrians: | 0 | 0 | 1] |
Bicycles: | [i] | [i] | [1] |

Avwerage Length of Full Trip For Pedestrians: I 0/ miles
Average Length of Full Trip For Bicyclists: I 0 miles

ACCIDENT DATA

Inskructions: Please enter in the appropriate values below,

R Y

Initial Year For Historical Accident: Data;

Final Year For Historical Accident Data;

 edetacdenttpe |

(A} (B}
Total number of Number of total in (A)
OCCUFTENCEes that would be
within specified prevented by proposed
time span improvement
Mo injury: [u} 0
Possible injury: u] n]
Evident injury: u] n]
Dizabling injury: u] n]
Fatal: o 0

Figure 9-3: Benefit Input Screen for Non-Motorized Projects

The Benefit Input component for non-motorized projects calls for the following information:

Project Features

Description of Project: User can input up to four lines of description of project features.

Usage Data

Forecast Period

Initial Analysis Year: Beginning year of demand forecasts
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Forecast Analysis Year:
Usage
Weekday pedestrians:

Weekday bicycles:

Weekend pedestrians:

Weekend bicycles:

Length of trip:

Accident Data
Time Span for Data

Beginning Accident Date:
Ending Accident Date:

Accidents

Total No Injury:

Total Possible Injury:
Total Evident Injury:
Total Possible Injury:
Total Fatality:
Preventable No Injury:
Preventable Possible

Injury:
Preventable Evident

Chapter 9 — Non-Motorized Projects

Ending year of demand forecasts

Average number of pedestrians per using facility per weekday
o Base case and project case, initial year
o Base case and project case, forecast year
Average number of bicyclists per using facility per weekday
e Base case and project case, initial year
e Base case and project case, forecast year

Average number of pedestrians per using facility per weekend
day

e Base case and project case, initial year
e Base case and project case, forecast year
Average number of bicyclists per using facility per weekend day
o Base case and project case, initial year
o Base case and project case, forecast year
Average length of full trip
o For pedestrians

o For bicyclists

Beginning date of designated time period for accident data

Ending date of designated time period for accident data

Total ‘no injury’ accidents that occurred within designated time
period

Total ‘possible injury’ accidents that occurred within designated
time period

Total ‘evident injury’ accidents that occurred within designated
time period

Total ‘disabling injury’ accidents that occurred within designated
time period

Total ‘fatality’ accidents that occurred within designated time
period

Number of ‘no injury’ accidents that occurred within designated
time period that would be prevented by project

Number of ‘possible injury’ accidents that occurred within
designated time period that would be prevented by project

Number of ‘evident injury’ accidents that occurred within
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Injury: designated time period that would be prevented by project

Preventable Possible Number of ‘disabling injury’ accidents that occurred within
Injury: designated time period that would be prevented by project

Preventable Fatality: Number of ‘fatality’ accidents that occurred within designated
time period that would be prevented by project

Outcome Objectives

The third page contains the Outcome Objectives inputs, which consist of the standard questions
described in Chapter 3 of this report. While all of the input questions remain the same regardless
of mode or project type, some calculations do vary with project type.

Cost Information

The fourth page of the input form contains the cost data. Cost inputs and calculations are
identical for all project types and are described in Chapter 3 of this report. The capital project
costs entered should reflect the total project cost including engineering and project management.
Costs should not be adjusted for inflation since the calculations assume a current dollar
approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In cases where the
improvement will lower the annual cost of operation and maintenance, a negative cost value will
result.
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Departmental Scoring

The final page of the input form contains the Departmental Scoring form, which is unique for each
of the four project types, and is described in the following sections.

Pedestrian Accident Locations

Since projects in this category are analyzed by the safety benefits they will accrue, no
departmental scoring system was developed for this category. The MICA safety benefit procedure
developed for all non-motorized project types (and described later in this chapter) is based on the
procedure that was developed at the WSDOT non-motorized division.

Pedestrian Risk Locations
Figure 9-4 illustrates the form that is completed for departmental scoring of the Pedestrian Risk
Location project type.

B3 Non-Motorized Input Form - Add New Project Hi=
Delete This Project: m | Preview Project Repork: @. | Save & Exit: u‘?

General Project Info I Project Benefits I DOutcome Objectives I Project Costs Dept Scoring l_

PEDESTRIAN RISK LOCATIONS =

Instructions: Please enter in the appropriate values below,

o Pedestrian Presence Indicators |

Current Land Use: I ;I l_

The presence of isolated pedestrian generators and attractors should also
be considered, such as businesses, schools, community centers,
recreational ball fields, swimming pools, parks, etc.

If proposed land use changes are known and will occur in the design life,
use proposed land use

At Risk Groups: | =1 l_

Heawy concentrations are determined by the presence of grade schools,
parks, large retirement complexes, and other Facilities where high-risk.
pedestrians are likely to be Found within one-half mile of the proposed project

—| Indicators of Insufficient Facilities [

Does this project provide a current link in the current walkway system?

Provide a crossing ko transit, school, park or other I - I

pedestrian trip oriented destination?

Complete a missing link in an existing walkway system? ﬁ l_
Connect to an existing walkway? ﬁ l_
Replace a deficient section of walkway? ﬁ l_
Average shoulder width: rﬁ l_
Signalized intersection spacing, or distance to alt. crossing: I 'I l_
I Dearee of Hazard Indicators — LI
Current ADT: (pedestrian exposure ko vehicles) ﬁ l_
Posted ¥ehicle Speed: ﬁ l_
Prior vehicle-pedestrian crashes at location within ﬁ l_

past 3 years:

Width of roadway: j‘ l_
Horizontal and vertical sight distance: I - I l_

Total Points: I

Led

Figure 9-4: Departmental Scoring Form for Pedestrian Risk Locations

Departmental scores for this project type can total to a possible 60 points, with higher points
indicating a greater need for the project. The criteria and scoring for this category are as follows:
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PEDESTRIAN PRESENCE INDICATORS

Current Land Use:

e Dense urban or downtown area = 6 points

e Suburban (commercial and residential) = 5 points
e Apartments = 4 points

e High use recreational = 3 points

e High density residential = 2 points

e Low density residential = 1 point

Presence of at-risk groups such as grade schools, parks, large retirement complexes,
and other facilities where high-risk pedestrians are likely to be found, within one-half
mile of the proposed project:

e Heavy concentration = 6 points

e Moderate concentration = 3 points

¢ Normal concentration = 0 points
INDICATORS OF INSUFFICIENT FACILITIES

Provide a crossing to transit, school, park or other pedestrian trip oriented destination?

e Yes =10 points
e No =0 points
Complete a missing link in an existing walkway system?
e Yes =5 points
e No =0 points
Connect to an existing walkway?
e Yes =3 points
e No =0 points
Replace a deficient section of a walkway?
e Yes =1 point
e No =0 points
Average shoulder width:
e 0-4feet=26 points
e 4.1-8feet=3points
e >8feet =0 points
Signalized intersection spacing, or distance to alternate crossing:
e >1,320 feet = 3 points
e 660 — 1,319 feet = 2 points
e <660 feet = 0 points
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DEGREE OF HAZARD INDICATORS

Current ADT (pedestrian exposure to vehicles):
e >25,000 = 3 points
e 8,001 —-25,000 = 2 points
e <8,000 =1 point

Posted vehicle speed

e >45 mph = 6 points
e 35-45 mph =4 points
e 25-34 mph =2 points
e <25 mph = 0 points
Prior vehicle-pedestrian crashes at location within past 3 years:
e >3 crashes =5 points
e 1 or2crashes =2 points
e no crashes = 0 points
Width of roadway:
e 4 or more lanes with TWLTL = 4 points
e 4 lanes = 2 points
e 2or 3lanes =1 points
Horizontal and vertical stopping sight distance:
e Does not meet minimum SSD requirements = 2 points

e Meets minimum SSD requirements = 1.5 points
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Rural Bicycle Touring

Figure 9-5 illustrates the form that is completed for departmental scoring of the Rural Bicycle
Touring project type.

E3 Non-Motorized Input Form
Delete This Project: W Preview Project Report: & | Save & Exit: F;r

General Project Info I Project Benefits I Outcome Dbjectives I Project Costs :Dept Scoring I

! RURAL BICYCLE TOURING

Instructions: Please enter in the appropriate values below,

4| General Data B
What is the shoulder width along the project area? - I I_
Is the roadway lane width less than 12 fest? I - I I_

‘What is the distance from an incorporated urban growth - I I

boundary {uder Growth Management Act)?

Current Average Daily Traffic (bicyclist exposure to vehicles): - I I

1s truck traffic greater than 10% of botal traffic? ﬁ I_
Can this project be built in conjuction with another WSDOT project? ﬁ I_
Does this project connect or serve a rural activity center such - I I_
a5 a school or a park?

Length of proposed project: I - I I_

Total Points: I

Figure 9-5: Departmental Scoring Form for Rural Bicycle Touring

Departmental scores for this project type can total to a possible 21 points, with higher points
indicating a greater need for the project. The criteria and scoring for this category are as follows:

What is the shoulder width along the project area?
¢ No shoulder = 5 points
e 1 foot wide = 4 points
o 2 feet wide = 2 points
e 3 feet wide = 1 point
e >3 feet wide = 0 points
Is the roadway lane width less than 12 feet?
e Yes =1 point
e No =0 points

What is the distance from an incorporated urban growth boundary (under Growth
Management Act)?

e 0to 5 miles = 3 points

e 6to 12 miles = 2 points
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e 13 or greater miles = 1 point
Current Average Daily Traffic (bicyclist exposure to vehicles):
e > 3000 = 3 points
e 1001 to 3000 = 2 points
e 501 to 1000 = 1 point
e <500 =0 points
Is truck traffic greater than 10% of total traffic?
e Yes =1 point
e No =0 points
Can this project be built in conjunction with another WSDOT project?
e Yes =5 point
e No =0 points
Does this project connect or serve a rural activity center such as a school or park?
e Yes =1 point
e No =0 points
Length of proposed project:
e > 2 mile =2 points
e 1to 2 miles =1 point

e <1 mile =0 points
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Urban Bicycle

Figure 9-6 illustrates the form that is completed for departmental scoring of the Urban Bicycle
project type.

B3 Mon-Motorized Input Form - Add New Project Hi=

Delete This Project: m | Preview Project Report: @ | Save & Exit: ug:?

General Project Irlfl:ll Project Beneﬁtsl Dutcome Objectives | Project Costs Dept Scoring l_

URBAN BICYCLE |

Instructions: Please enter in the appropriate walues below,

o General Data

Is this project included in a local {city or county) Comprehensive - I

Transportation, Park and Recreation Plan?
Is this project included in a Regional or Metropolitan Transportation Plan? - I

Are other organizations or agencies expected | ;I
to participate in funding this project?

Does this project provide a current link in the current trail system?
Is there an alternative county road ar city street bo serve bicyclist needs?
Complete a missing link in an existing trail system?

Conneck ko an existing trail syskem?

]

Replace a deficient section of bicycle facility?

% Impact on number of users

Residential density in project area:
Emnployment density in project area:

‘What will the level of bicycle use be after completion of Facility?

Does the project serve a college or university?
Does the project serve an elementary, junior, or high schoal?

Does this project serve an intermodal connection?

JJJEJJJ
10 1 s 1 O o I

Is this project located within 3 miles of an employment center?

J

Does this project provide access across or around a natural or artificial barrier?
= Safety

Average peak hour vehicle volume (bicyclist exposure ko vehicles):

What is the posted traffic speed?

What is the shy distance from edgeline to curb?

Ini

How many wehicle-bicycle crashes have occurred at the
proposed site within the past 3 years?

Describe the accessfconflict point conditions | =1
Far the project roadway?

Is this project on the WSDOT Bicycling Advisory Commitkee Priority Project List? I - I

Is this project on the Interagency Committes For Outdoor I - I

Recreation State Trails Flan?

Total Points: I z

Figure 9-6: Departmental Scoring Form for Urban Bicycle

Departmental scores for this project type can total to a possible 72 points, with higher points
indicating a greater need for the project. The criteria and scoring for this category are as follows:

Is this project included in a local (city or county) Comprehensive Transportation, Park
and Recreational Plan?
e Yes =3 points

e No =0 points
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Is this project included in a Regional or Metropolitan Transportation Plan?
e Yes = 3 points
e No =0 points
Are other organizations or agencies expected to participate in funding this project?
e Yes, partner providing >25% = 6 points
e Yes, partner providing 10-25% = 5 points
e Yes, partner providing <10% = 4 points
e No =0 points
LINKS TO CURRENT SYSTEM

Is there an alternative county road or city street to serve bicyclist needs?

e Yes =0 points
e No =10 points

Is there an alternative county road or city street to serve bicyclist needs?

Complete a missing link in an existing trail system?
e Yes =5 points
e No =0 points
Connect to an existing bicycle trails system?
e Yes =3 points
e No =0 points
Replace a deficient section of a bicycle facility?
e Yes =1 point
e No =0 points
NUMBER OF USERS IMPACTED

Residential density in project area

e >24 residents / acre = 4 points
e 16 — 24 residents / acre = 3 points
e 7 —15residents / acre = 2 points
e <7 residents / acre = 1 point
Employment density in project area
e >49 employees / acre = 4 points
e 31 -49 employees / acre = 3 points
e 11 —30 employees / acre = 2 points
e <11 employees / acre = 1 point
What will the level of bicycle use be after completion of facility?

e high = 3 points
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e medium = 2 points
e low =1 point
Does this project serve a college or university?
e Yes =1 point
e No =0 points
Does this project serve an elementary, junior or high school?
e Yes =1 point
e No =0 points
Does this project serve an intermodal connection?
e Yes =1 point
e No =0 points
Is this project located within 3 miles of an employment center?
e Yes =1 point
e No =0 points
Does this project provide access across or around a natural or artificial barrier?
e Yes =1 point
e No =0 points
SAFETY
What is the average peak hour vehicle volume (bicyclist exposure to vehicles)?
e >900 veh/hr=3points
e 700 -900 veh/hr=2 points
e <700veh/hr=1point
What is the posted traffic speed?
e >40 mph = 3 points
e 36 —40 mph =2 points
e 31-35mph =1 point
e <31 mph =0 points
What is the shy distance from edgeline to curb?
e 1 foot = 3 points
o 2 feet=2 points
e 3feet=1 point

How many vehicle-bicycle crashes have occurred at the proposed site within the past
three years?

e 3 or more crashes = 5 points
e 2 crashes = 3 points

e 1 crash =1 point
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e No crashes = 0 points
Describe the access / conflict point conditions for the project roadway:
e Class 5 Hwy, >26 access pts / half mile = 2 points
e Class 5 Hwy, 22 — 26 access pts / half mile = 1 point
e Class 5 Hwy, <22 access pts / half mile = 0 points
e Class 4 Hwy, >17 access pts / half mile = 2 points
e Class 4 Hwy, 12 — 16 access pts / half mile = 1 point
e Class 4 Hwy, <12 access pts / half mile = 0 points
e Class 3 Hwy, >13 access pts / half mile = 2 points
e Class 3 Hwy, 9 — 13 access pts / half mile = 1 point
e Class 3 Hwy, <9 access pts / half mile = 0 points
OTHER PLANS
Is this project on the WSDOT Bicycling Advisory Committee Priority Project List?

e Yes =3 points
e No =0 points

Is this project on the Interagency Committee for Outdoor Recreation State Trails Plan?
e Yes =3 points

e No =0 points

Benefit-Cost Calculations

Although the internal departmental scoring varies, the procedure used for benefit-cost analysis is
the same for the different non-motorized project types. The benefit-cost calculations for non-
motorized projects is described in the following sections.

User Benefits

New Pedestrians and Bicyclists on Facility

The new pedestrians and bicyclists expected to use the improved facility are not estimated within
the program. Rather, they are input by the user based upon outside demand forecasts. New
riders are calculated by taking the difference between the base case volumes and the project
case volumes, as input by the user, for the initial year and the final year of the analysis period.
Straight-line growth is assumed from the initial to the final year of the forecast period.

Since current and future volume forecasts are not a standard component of non-motorized facility
analysis, the inputs ask only for an average usage per typical weekday and weekend day. The
program extrapolates these values to calculation annual estimates. Note, if no increase in volume
is input between the base case and the project case, the program will simply calculate zero user
benefits, which would then be consistent with the methods that have been used in the past.
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Change in Automobile VMT

The reduction in automobile VMT is a function of the number of new users that are estimated as
the result of the project. The percentage of new pedestrians and bicyclists that are assumed to be
diverted from automobile is based on a statistical diversion rate, as explained in Chapter 2 —
Project Measures. The number of diverted travelers is divided by the average vehicle occupancy
to estimate the number of auto trips diverted. This is converted to VMT by multiplying by the
average length of trip along the project corridor.

Operating Cost Savings to Travelers

The operating cost savings to travelers is a function of the estimated reduction in automobile
VMT. Average operating costs per mile are included in MICA as a global variable. The actual
value per mile will depend on whether “Direct Cost” or “Full Cost” is selected by the user (as
described in Chapter 2 — Project Measures). The operating cost savings is calculated by
multiplying the reduction in auto VMT by the operating cost per mile. Since reduction in VMT is
assumed to change at a uniform rate from the initial year to the final year of the forecast period,
so do the annual operating cost savings to travelers. Thus, Equation 2-3 (Present Value of a
Uniform Gradient Series) is used to calculate the net present value of operating cost benefits over
the analysis period.

Travel Time Benefits

In its current form, the non-motorized benefit calculations do not include travel time savings.
While it is possible to implement improvements that will improve travel speeds, particularly for
bicycle touring facilities, most non-motorized projects will not have any significant impact on
traveling speed. However, if deemed warranted, travel time benefits could be added in future
refinements of the program.

Air Quality Calculations

Pollutants Removed Due to Diversion from Automobile to Non-Motorized

Once a savings in VMT is calculated, savings in air pollution can also be calculated. Reduction in
emissions is calculated for Carbon Monoxide (CO), Nitrous Dioxide (NOx), and Particulate Matter
— 10 microns (PM;). Future work will add Volatile Carbons (VOC) rates, and may change PMy, to
PM, 5 to reflect new Federal regulations. The emissions reductions are calculated by multiplying
the estimated reduction in VMT by the respective emission rates per mile (as described in
Chapter 2 — Project Measures). Emissions rates for automobiles shifted to non-motorized are
based upon an assumed in-city vehicle running speed of 35 miles per hour. The initial reductions
are calculated in grams, and then converted into English tons.

The emissions rates are based on a warmed up vehicle engine. To capture the effects of cold-
starts, the number of eliminated vehicle trips is multiplied by the cold start percentage (global
variable that estimates the percentage of total trips that begin with a cold start). The number of
reduced cold starts are multiplied by the average emissions (in grams) per cold start, to estimate
the total reduction. Total emissions reductions are obtained by adding the change in emissions
due to cold start reductions to the change in emissions due to VMT reduction.

Cold starts are not currently included in the non-motorized emissions calculations. This results in
a more conservative estimation of emissions removed, which is reasoned upon the fact that the
diversion rates are based upon very aggregated statistics. However, national statistics for
automobile trips removed can be found in the same source as the VMT diversion statistics
(FHWA 1993) so cold start estimation could be added in future refinement of the calculations.
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Air Quality Benefit Calculations

The air quality benefit is calculated by multiplying the estimated tonnage of each pollutant
removed (CO, NOx, PM,, and in the future, VOC) by its respective societal value. The societal
cost of the tons of pollutants are global variables, and are described in Chapter 2 — Project
Measures. Since reduction in VMT is assumed to change at a uniform rate from the initial year to
the final year of the forecast period, so do the annual air quality benefits. Thus, Equation 2-3
(Present Value of a Uniform Gradient Series) is used to calculate the net present value of air
quality benefits over the analysis period.

Safety Calculations

Non-motorized is the one mode where two distinct types of safety benefits are calculated. If the
non-motorized project directly addresses a safety hazard to pedestrians or bicyclists (i.e. a
crossing signal at a location where one or more pedestrian accidents has occurred) the benefits
for future accident savings are accrued (consistent with the existing methods used by the non-
motorized division). Accident savings is also calculated based upon the estimated reduction in
automobile VMT. Since these two sources of accidents are independent of one another, there is
no risk of double counting.

Accident reduction on non-motorized facility

This accident reduction is based upon historical accident data at the project location. The user
identifies the number of accidents that occurred over a defined period of time (typically three
years) for each accident type: fatality, disabling injury, evident injury, possible injury, and property
damage only. The user then identifies the number of these accidents that could have been
prevented by the proposed improvement. The average number of prevented accidents per year is
calculated for each type, and this is assumed to be the number prevented per year, for each year
of the project’s analysis life.

Accident reduction due to diverted autos

Once a savings in VMT is calculated, vehicle accident savings based upon that reduction can
also be estimated. Reduction is calculated for fatality, injury (assumed to be in the “evident injury
category), and property damage only accident types. Since reduction in VMT is assumed to
change at a uniform rate from the initial year to the final year of the forecast period, so are the
accidents based upon VMT.

Safety Benefit Calculations

The safety benefit is calculated by multiplying the estimated reduction in each type of accident by
its respective societal value. The societal cost of accidents are global variables, and are
described in Chapter 2 — Project Measures. Since safety benefits are assumed to change at a
uniform rate from the initial year to the final year of the analysis period, Equation 2-3 (Present
Value of a Uniform Gradient Series) is used to calculate the net present value of safety benefits.
Note, the facility-related accident reduction is actually estimated as a uniform annual series, but
when it is added to the VMT-related reduction, the result is a uniform gradient series.

Environmental Retrofit

A non-motorized project may include one or more of the three categories of environmental retrofit
projects currently recognized in the MICA process: Fish Barrier Removal, Storm Water Retrofit, or
Noise Barrier Construction. In this case, the costs of these projects are itemized in the cost input
worksheet. Benefits for these projects are estimated simply by multiplying the retrofit cost by a
pre-determined benefit-cost ratio (BCR), as described in Chapter 2 — Project Measures.

9-18



Multimodal Investment Choice Analysis Chapter 9 — Non-Motorized Projects

Total Project Benefit Calculations

Total project benefits are calculated by adding together the net present values of all user
operating benefits, travel time benefits, safety benefits, and environmental benefits that have
been calculated for the project.

Total Project Cost Calculations

The total project costs are calculated by adding together the net present value of the capital costs
and operation and maintenance costs, and subtracting the net present value of the terminal cost,
as described in Chapter 2 — Project Measures. Both the total project cost and the cost to WSDOT
are calculated.

Benefit-Cost Calculations

The Benefit-Cost Ratio is calculated by dividing the net present value of total project benefits by
the net present value of total project costs. In cases where WSDOT has partnered with another
public or private agency, a WSDOT Benefit-Cost ratio is calculated by dividing the net present
value of WSDOT project benefits by the net present value of total project costs. If WSDOT is
paying the entire cost of the project, these two values will be equal.

Project Reports

The report for any specific project is brought up by clicking on the “Project Report” button on the
input form when that project is active. Project level reports are structured similarly for all project
types, with four major sections:

1. Project Information — summarizes all descriptive data for the project.
2. Input Summary — summarizes all of the inputs for benefit and cost calculation.

3. Calculation Results — summarizes all of the results of the benefit calculations, cost
calculations, cost efficiency measures, and outcome objective scores.

4. Global Assumptions — summarizes all of the global variables that were used in the
calculations, as well as their respective values.

All data must be completely input for the full project report to be displayed. However, if the inputs
are incomplete, the inputs that have been completed will still be summarized if the project report
is brought up. When it is created, the project report displays on-screen. The report can then be
printed out from the on-screen display if a hard copy is desired.
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Chapter 10 — Rail Projects

The Rail Program is included in the Washington State Current Law Budget as Program Y. As part
of its duties, the Rail program continues operation of the state sponsored passenger rail program,
which includes round trip rail service between Seattle and Portland OR, Vancouver, BC, and
Bellingham. Additionally, the program provides funding for track and other improvements required
to support passenger rail service, freight rail service, and the rehabilitation of light density rail
lines statewide.

Inventory of Projects

Based upon the projects proposed by the Rail Program in the six-year Current Law Budget, six
major types of capital improvement projects were identified for rail. These are:

1. Freight Car Purchase: Allows a greater volume of freight to be carried by rail.

2. Grade Separation / Crossing Improvement: Major improvement such as grade
separation, or a crossing improvement of lesser magnitude can improve safety at the
crossing, and also allow trains to operate at higher speeds through the crossing.

3. Modal Connection Improvement: Improves loading speed of freight from barge to rail,
thus increasing freight capacity at transfer points.

4. Passenger Trainset Purchase: Allows increase in frequency of passenger rail service.

5. Station Improvement: Addition or improvement of a passenger rail station can draw a
greater number of travelers to rail.

6. Track Improvement: Improvement of a length of track can allow higher operating speeds
for both freight and passenger rail.

Inventory of Current Analysis Methods

The rail division has launched numerous studies to evaluate the benefits of various types of rail
improvements (Casavant et al. 1996; HDR Engineering et al. 1998 and 2000). Thus many
resources are available that both qualitatively and quantitatively demonstrate the positive role that
rail can play in the interstate transportation system. Benefit data is available for most elements of
freight rail improvements. However, this type of detailed analysis is not specifically performed on
projects as part of the budget allocation process.

Identification of Analysis Gaps

The studies that have been performed for the Rail Program served as the starting point for the
methods that were developed for MICA. However, the methodologies employed in the prior
studies are more detailed than the methods appropriate for the sketch level analyses employed
by MICA. The benefit analyses presented here require very general inputs. In the continuing
refinement of these procedures, they should be examined for areas in which slightly more
detailed data would be appropriate.
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Project Worksheets and Inputs

The rail mode is accessed by clicking on the “Rail” button on the starting screen of the Project
Module. Figure 10-1 shows the opening screen for the Rail mode. From this screen, the analyst
can access existing rail projects in the MICA database, or add a new rail project (note, the
general procedures for Project Level Analysis are described in Chapter 3 — Operation of the
MICA Program).

G

Multimedal [nvestment Choice A nalysis MICA Module

Ferry | Highway | ITS | Non-Motorized

DM | mransit |

I Improvements [Y]

List of Available Projects for this Mode

-
Selected Project: 1 of 13 ;Lon]zfg: @ Pro]l::adcltt: @ p?ae::i: m Aﬂ?o?:g:: =z
Input
Status Project Title Project Type Region
B v Port of Grays Harbor Transload Facility Modal Connections Clympic
[v] MNaches-¥akima Track Rehabiltation Track Irprovement South Central
[v] Horns Rapid Spur Track Improvement South Central
[v] Crossing Grade Separation at Sr-27 rossing Improvernent/Grade Separatic) Eastern
v Ballard Spur Rehabilitation Track Improvement Marthwest
[v] Part of Qlympia Connection Upgrade Modal Connections Clympic
[v] King Street Station Renovation Station Improvemnent Morthwest
V] Mew Passenger Trainset - Seattle-Portland Corridor Passenger Train Set Purchase Statewide
V] Tacoma - araham Track Rehabilitation Track Improvement Clympic
[v] Grain Train Expansion Project Freight Car Purchase Statewide
[v] Everett to Belingham - track upgrade Track Irprovement Marthwest
[w] Crossing Improvement at Sr-503 rossing Improvement/Grade Separatic]  Southwest
[v] washington Produce § Fruit Express Program Freight Car Purchase Statewide
-

Figure 10-1: Opening Screen for Rail Projects

Project Information

The Project Information input form, as shown in Figure 10-2, is the first of four screens to be
displayed when a rail project is edited or added to the database. The user can navigate through
the four screens by clicking on the tab headings. Additionally, the three buttons at the top of the
screen can be selected at any time to delete the current project from the database, preview the
project report, or save the current data and exit back to the opening screen for rail projects.
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E3 Rail Input Form - Add Hew Project [_ (O] x| I
Delete This Project: m | Preview Project Repork: @ | Save & Exit: u;? |

.| General Project Info |Pr|:|iect Benefits | Outcome Objectives | Project Costs |

i RAIL PROJECT INFORMATION

Instructions: Please enter in the appropriate values below, The bold fields are required.

—| General Data E

Project Title: |
| Project Identification Number:
| Project Type: ;I
e
Region: ﬁ
Leq_Districk:
Air Quality: ﬁ

Is in WTP Corridor?: [

FiGTS Classification: I Mone 'I

Figure 10-2: Rail Project Information Form

The Project Information component contains the following descriptive information:

Project Title: Descriptive title of the project
Project Type: Identifier that is unique to the project

Project Type: Specific type of project, selected from a pull down list. For the rail
mode, the six project types are:

e Freight Car Purchase
¢ Grade Separation / Crossing Improvement
e Modal Connection Improvement
o Passenger Trainset Purchase
¢ Station Improvement
e Track Improvement
Biennium: Biennium in which the project is to be considered for funding

Region: WSDOT Region in which the project is located. A pull down menu
provides eight region options:

e Eastern

¢ North Central
e Northwest

e Olympic

e South Central

e Southwest
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e Statewide should be selected if the project is located in
multiple regions

o Ferry applies only to ferry projects, and would never be
selected for rail projects

Legislative District: State Legislative District in which the project is located, if the
project fits completely or primarily in one district.

Air Quality: Air quality designation for the project area, as identified by the
Clean Air Act. A pull down menu provides the options of:

e Attainment Area

e Non-Attainment Area

¢ Maintenance Area

¢ Unclassifiable

as described in Chapter 2 — Project Measures.

WTP Corridor: Identifies whether or not the project is located within an identified
WTP Corridor (as described in the Project Measures chapter of this
report). Clicking on the box will check it, indicating Yes. If the box is
not checked, No is indicated.

FGTS Classification: Identifies whether or not the project is included in the Freight and
Goods Transportation System (FGTS) classification system. A pull
down menu provides the options of:

e T-1 (> 10 million tons per year)

4 to 10 million tons per year)

T-2(
T-3 (300,000 to 4 millions tons per year)
e T-4 (100,000 to 300,000 tons per year)

e T-5(20,000 tons per 60 days)

e None

as described in Chapter 2 — Project Measures.

Project Specific Benefit Worksheets

The second input screen is the benefit input form, which is unique to the each of the five types of
projects analyzed within the rail mode. The following sections describe the input screens and the
data required for each project type.

Freight Car Purchase

The benefit input form for Freight Car Purchase rail projects is shown in Figure 10-3. The user
inputs data under four categories:

e Project Description
¢ Analysis Period for Project
e Freight Volume Data
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e Trip Data
The Benefit Input component for Freight Car Purchase projects calls for the following information:

Input Form - Add New Project

B

Figure 10-3: Freight Car Purchase Benefit Input Form

The Benefit Input component for Freight Car Purchase projects calls for the following information:

Project Features

Description of Project: User can input up to two lines of description of project features
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Analysis Period

Initial Year:

Forecast Year:

Freight Volume Data

Agriculture Tons:

Lumber Tons:

Mixed Tons:

Chemical Tons:

Food Tons:

Paper Tons:

Petrol Tons:

Scrap Tons:

Stone Tons:

Metal Tons:

Trans Equip Tons:

Initial analysis year

Forecast analysis year

Annual tons of agricultural/farm products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of lumber/wood products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of mixed shipments carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of chemicals carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of food and kindred products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of paper and pulp products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of petroleum or coal products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of waste or scrap material carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of stone/clay/glass products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year
Annual tons of primary metal products carried (tons per year)
e Base case and Project case, initial year
e Base case and Project case, forecast year

Annual tons of transportation equipment carried (tons per year)

10-6



Multimodal Investment Choice Analysis Chapter 10 — Rail Projects

e Base case and Project case, initial year

e Base case and Project case, forecast year

Trip Data
Freight Trip Length: Length of average freight trip that travels along corridor

Base case and Project case
Freight Trains per Week: Weekly total number of freight trains that travel the corridor
Base case and Project case, initial year

Base case and Project case, forecast year

Grade Separation / Crossing Improvement

The benefit input form for Grade Separation and Crossing Improvement rail projects is shown in
Figure 10-4. The user inputs data under six categories:

e Project Description

Analysis Period for Project
e Passenger Data

e Freight Data

e Trip Data

e Accident Data
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Rail Input Form - Add HNew Project

7]

Figure 10-4: Grade Separation / Crossing Improvement Benefit Input Form
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The Benefit Input component for Grade Separation and Crossing Improvement projects calls for

the following information:

Project Features

Description of Project:
Length:

Analysis Period

Initial Year:

Forecast Year:

Passenger Data

Annual Passengers:

Freight Data

Freight Trains / Week:

Trip Data

Avg. Speed Passengr Trn:

Avg. Speed Freight Trn:

Accident Data

Begin Accident Data:
End Accident Data:
Preventable Fatality:
Preventable Injury:
Preventable PDO:

User can input up to two lines of description of project features

Length of project (miles)

Initial analysis year

Forecast analysis year

Annual number of passengers that will travel along the corridor
e Project case, initial year

e Project case, forecast year

Weekly total number of freight trains that travel the corridor
e |Initial year

e Forecast year

Average speed of passenger train through project area (mph)
e Base case and Project case
Average speed of freight train through the project area (mph)

e Base case and Project case

Beginning year for historical accident data

Ending year for historical accident data

Fatality accidents that would have been prevented by project
Injury accidents that would have been prevented by project

Property damage accidents that would have been prevented by
project

Modal Connection Improvement

The benefit input form for Modal Connection Improvement rail projects is shown in Figure 10-5.
The user inputs data under four categories:

e Project Description
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e Analysis Period for Project
o Freight Data

e Trip Data

Figure 10-5: Modal Connections Benefit Input Form

The Benefit Input component for Modal Connection Improvement projects calls for the following
information:

Project Features
Description of Project: User can input up to two lines of description of project features
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Analysis Period

Initial Year: Initial analysis year

Forecast Year: Forecast analysis year

Freight Data

Barge to Train: Average volume at loading point from barge to train (tons per
year)

e Base case and Project case, initial year

e Base case and Project case, forecast year

Trip Data
Average Loading Speed: Average freight loading time (tons per hour)

e Base case and Project case
Freight Trains / Week: Weekly total number of freight trains that travel the corridor
e Base case and Project case, initial year
e Base case and Project case, forecast year
Freight Trip Length: Length of average freight trip that travels along corridor

e Base case and Project case

Passenger Trainset Purchase

The benefit input form for Passenger Trainset Purchase rail projects is shown in Figure 10-6. The
user inputs data under four categories:

e Project Description
e Analysis Period for Project
e Passenger Data

e Trip Data
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B3 Rail Input Form - Add New Project

IH[=1 E3

Delete This Project: m | Preview Project Repork: @ | Save & Exit: u;?

General Project Info  Project Benefits |l:lut|:|:|me Objectives | Project Costs |

PASSENGER TRAINSET PURCHASE =
Instructions: Please enter in the appropriate values below,

Project Description

Flease enter a brief description of this project {i.e. number and capacity of purchased cars)
[ [

Analysis Period for Project

Initial Analysis Year (ryyy) I 0
Final Anaysis Year (v I a

Passenger Data

Please enter the estimated annual passenger volumes that will travel along the corridor,

Initital Year Forecast Year
Base case

{without trainset purchase) I 0 passengersfyear I 0 passengers)year

Project case

{with trainset purchase) I 0 passengersfyear I 0 passengers/year

Percent of induced rail passengers assumed to come from auto I 0.9

|

Trip Data

Flease enter the Following characteristics of average trips along the corridor

Average distance of krip on passenger rail - Base Case I 0| miles

Average distance of trip on passenger rail - Project Case I 0 miles

Average Passenger Fare I $0.00 | per trip

Flease enter the weekly total number of passenger trains that travel along the corridor,

Initital Year Forecast Year
Base case
{without trainset purchase) I 0 krainsfiwesk I 0 brains/week
Project case
{with trainset purchase) I 0 krainsfweek I 0 trainsweek =

Figure 10-6: Passenger Trainset Purchase Benefit Input Form

The Benefit Input component for Passenger Trainset Purchase projects calls for the following
information:

Project Features

Description of Project:

User can input up to two lines of description of project features
Analysis Period

Initial Year:

Initial analysis year
Forecast Year:

Forecast analysis year
Passenger Data

Annual Passengers:

Annual number of passengers that will travel along the corridor
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e Base case and Project case, initial year
e Base case and Project case, forecast year

Auto Diversion to Rail: Percent of new rail passengers assumed to come from auto

Trip Data
Passenger Trip Length: Length of average passenger trip that travels along corridor

e Base case and Project case
Fare: Average passenger fare per trip
Passenger Trains / Week: Weekly total number of passenger trains that travel the corridor
e Base case and Project case, initial year

e Base case and Project case, forecast year

Station Improvement

The benefit input form for Station Improvement rail projects is shown in Figure 10-7. The user
inputs data under four categories:

e Project Description
e Analysis Period for Project
e Passenger Data

e Trip Data
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B Rail Input Form - Add Hew Project =] E3 I
Delete This Project: W | Preview Project Repork: @ | Save & Exit: uﬂ'

.| General Project Info Project Benefits |Dutcume Objectives I Project Costs I

| STATION IMPROVEMENT =

Instructions: Please enter in the appropriate values below,

Flease enter a brief description of this project
i |

Initial Analysis Year (yyyy) I 0
E Final Anaysis Year (yywy) I i}

Please enter the estimated annual passenger volumes that will travel along the corridor,

Initital Year Farecast Year
Base case

{without station imprymnt) I 0 passengers/year I 0 passengers/year

Project case

{with station imprymnk) I 0 passengers/year I 0 passengers/year

Percent of induced rail passengers assumed ko come From auto I 0.9

R T SR

Flease enter the Following characteristics of average trips along the corridor
Average distance of krip on passenger rail - Base Case I 0 miles

Average distance of trip on passenger rail - Project Case I 0/ miles

Average Passenger Fare I $0.00 | per trip

-

Figure 10-7: Station Improvement Benefit Input Form

The Benefit Input component for Station Improvement projects calls for the following information:

Project Features

Description of Project: User can input up to two lines of description of project features

Analysis Period
Initial Year: Initial analysis year

Forecast Year: Forecast analysis year

Passenger Data

Annual Passengers: Annual number of passengers that will travel along the corridor
o Base case and Project case, initial year

e Base case and Project case, forecast year

Auto Diversion to Rail: Percent of new rail passengers assumed to come from auto
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Trip Data
Passenger Trip Length: Length of average passenger trip that travels along corridor

e Base case and Project case

Fare: Average passenger fare per trip

Track Improvement

The benefit input form for Track Improvement rail projects is shown in Figure 10-8. The user
inputs data under five categories:

e Project Description

Analysis Period for Project

Passenger Data

Freight Data

Trip Data
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Figure 10-8: Track Improvement Benefit Input Form
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The Benefit Input component for Track Improvement projects calls for the following information:

Project Features

Description of Project:
Length:

Analysis Period
Initial Year:

Forecast Year:

Passenger Data

Annual Passengers:

Auto Diversion to Rail:

Freight Data
Freight Trains / Week:

Trip Data
Fare:

Passenger Trip Length:

Freight Trip Length:

Avg. Speed Passenger
Trn:

Avg. Speed Freight Trn:

User can input up to two lines of description of project features

Length of project (miles)

Initial analysis year

Forecast analysis year

Annual number of passengers that will travel along the corridor
e Base case and Project case, initial year
e Base case and Project case, forecast year

Percent of new rail passengers assumed to come from auto

Weekly total number of freight trains that travel the corridor
e |Initial year

e Forecast year

Average passenger fare per trip

Length of average passenger trip that travels along corridor
e Base case and Project case

Length of average freight trip that travels along corridor
e Base case and Project case

Average speed of passenger train through project area (mph)

e Base case and Project case
Average speed of freight train through the project area (mph)

e Base case and Project case
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Outcome Objectives

The third page contains the Outcome Objectives inputs, which consist of the standard questions
described in Chapter 3 of this report. While all of the input questions remain the same regardless
of mode or project type, some calculations do vary with project type.

Cost Information

The final page of the input form contains the cost data. Cost inputs and calculations are identical
for all project types and are described in Chapter 3 of this report. The capital project costs
entered should reflect the total project cost including engineering and project management. Costs
should not be adjusted for inflation since the calculations assume a current dollar approach.

Operation and maintenance costs are relative to the “no build” case and should reflect the
difference in operation and maintenance costs with and without the project. In cases where the
improvement will lower the annual cost of operation and maintenance, a negative cost value will
result.

Benefit-Cost Calculations

The components of benefit calculations varies among the six categories of rail projects, and are
summarized as follows:

o Freight Car Purchase assumes that newly acquired freight cars will carry cargo that
would otherwise be carried by trucks, resulting in a decrease in truck VMT. Benefits
consist of operating cost savings, pavement savings, air quality savings, and accident
savings, all due to reduced miles traveled by freight truck. Travel time savings is not
considered to be a factor for this type of project.

e Grade Separation / Crossing Improvement assumes that an improvement is made at one
specific crossing location. The procedure recognizes that an increase in rail travel speed
might occur due to the improvement, and calculates resulting travel time benefits for both
freight and passenger movement. However, the procedure currently assumes that one
localized crossing project will not increase travel speeds to a degree that would induce
additional freight or passenger volumes. Thus no auto or truck VMT reductions are
calculated, nor are air quality benefits since they are a function of VMT. Accident benefits
for this project type are based upon historical accident data.

e Modal Connection Improvement assumes that improvements are made at a loading point
from barge to rail. The procedure calculates the travel time benefits that result from the
faster loading times. Additionally, it allows for increased freight rail volumes due to more
efficient loading and assumes that these volumes would otherwise be carried by trucks,
resulting in a decrease in truck VMT. Calculated benefits that result from VMT reduction
include truck operating cost savings, pavement savings, air quality savings, and accident
savings.

e Passenger Train Purchase assumes that newly added passenger rail service would carry
a significant number of people who would otherwise travel by automobile, resulting in a
decrease in automobile VMT. Benefits consist of operating cost savings, air quality
savings, and accident savings, all due to reduced miles traveled by automobiles. Travel
time savings is not considered to be a factor for this type of project. However, future
program refinements may include calculations for replacing a slower train with a faster
train, which would include travel time savings.
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e Station Improvement assumes that a passenger rail station is either newly built or
significantly improved, and that an increase in rail passenger volumes will result.
Procedures are based upon the additional assumption that a significant number of new
passengers would otherwise travel by automobile, resulting in a decrease in automobile
VMT. Benefits consist of operating cost savings, air quality savings, and accident
savings, all due to reduced miles traveled by automobiles. Travel time savings is not
considered to be a factor for this type of project.

e Track Improvement assumes that significant improvements will be made to the track
infrastructure that will allow increased travel speeds for both freight and passenger rail.
The procedure calculates the travel time benefits for freight and passenger movement
that result from the faster speeds. Additionally, it allows for increased passenger and
freight volumes that are estimated to be induced by the faster speeds. The increased
volumes are assumed to be diverted from trucks and automobiles, resulting in a relative
decrease in VMT. Calculated benefits that result from VMT reduction include truck
operating cost savings, pavement savings, air quality savings, and accident savings.

Although different rail project types include different combinations of benefit elements, the
calculations for each element is similar, regardless of the project type in which it is included. The
various benefit and cost calculations are described in the following paragraphs.

Passenger User Benefits

New Riders Due to Passenger Rail Improvements

Three rail project types (Passenger Train, Station, and Track Improvement) have benefits
procedures that account for new riders that result from the improvement. The new riders are not
estimated within the program. Rather, they are input by the user based upon outside demand
forecasts. New riders are calculated by taking the difference between the base case volumes and
the project case volumes, as input by the user, for the initial year and the final year of the analysis
period. Straight-line growth is assumed from the initial to the final year of the forecast period.

Change in Automobile VMT

The reduction in automobile VMT is a function of the number of new riders that are estimated as
the result of the project. The percentage of new riders that are assumed to be diverted from
automobile should be estimated from demand forecasts, and is input by the user. The number of
diverted travelers is divided by the average vehicle occupancy to estimate the number of auto
trips diverted. This is converted to VMT by multiplying by the average length of trip along the
project corridor.

Operating Cost Savings to Travelers

The operating cost savings to travelers is a function of the estimated reduction in automobile
VMT. Average operating costs per mile are included in MICA as a global variable. The actual
value per mile will depend on whether “Direct Cost” or “Full Cost” is selected by the user (as
described in Chapter 2 — Project Measures). The operating cost savings is calculated by
multiplying the reduction in auto VMT by the operating cost per mile. Since reduction in VMT is
assumed to change at a uniform rate from the initial year to the final year of the forecast period,
so do the annual operating cost savings to travelers. Thus, Equation 2-3 (Present Value of a
Uniform Gradient Series) is used to calculate the net present value of operating cost benefits over
the analysis period.

10-19



Multimodal Investment Choice Analysis Chapter 10 — Rail Projects

User Transfer — New Passenger Rail Fares

New rail passengers that are estimated to be generated from a proposed project will have to pay
fares for their trips that they would not have to pay otherwise. This represents an out-of-pocket
cost to the passengers. However, it also provides a benefit to the agency by generating revenue,
so it is considered to be a transfer of money. User transfer based upon rail fares is calculated, but
it is not counted as either a cost or a benefit.

Freight User Benefits

Increased Freight Rail Volume Due to Freight Improvements

Three rail project types (Freight Car, Modal Connection, and Track Improvement) have benefits
procedures that account for an increase in freight volumes that result from the improvement. The
volume increases are not estimated within the program. Rather, they are input by the user based
upon outside demand forecasts. Freight volume increases are calculated by taking the difference
between the base case volumes and the project case volumes, as input by the user, for the initial
year and the final year of the analysis period. Straight-line growth is assumed from the initial to
the final year of the forecast period.

The number of freight trucks that would be required to carry the load, if the project were not
implemented determines the benefit of increased freight volume on rail. The equivalent number of
trucks is estimated by dividing the shifted volume by the average tons carried per truck. The
equivalent loads are presented in Table 2-14 of this report. In the current version, the Freight Car
Purchase project type calls for freight volumes to be input by type of freight. The other two freight
project types, Modal Connections and Track Improvements, simply call for the amount of general
freight. If it were warranted, future program refinements could add the more detailed breakdown
to these two project types as well.

Change in Truck VMT

The reduction in freight truck VMT is a function of the increases in rail freight volumes that
estimated as the result of the project. The number of trucks that are calculated to be taken off of
the highways are multiplied by the average distance that the freight is carries. The VMT savings
is assumed to change at a uniform rate from the initial year to the final year of the analysis period.

Operating Cost Savings to Freight Operators

The operating cost savings to freight operators is a function of the estimated reduction in truck
VMT. Average operating costs per mile are included in MICA as a global variable. The actual
value per mile will depend on whether “Direct Cost” or “Full Cost” is selected by the user (as
described in Chapter 2 — Project Measures). The operating cost savings is calculated by
multiplying the reduction in truck VMT by the operating cost per mile. Since reduction in VMT is
assumed to change at a uniform rate from t